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PURPOSE: A method for 
transmitting and receiving data 
in a data communication system 
using an HARQ(Hybrid 
Automatic Repeat Request) is 
provided to transmit efficiently 
multi-data by retransmitting 
error data in a data transmission 
process. 

CONSTITUTION: A transmitter 
transmits multi-data to a user 
(300). A transmitter checks a 
request signal of re- 
transmission(302). The 
transmitter checks a success 
signal of transmitting data in 
1 PLP unit if there is not the 
request signal of re- 
transmission(304). The 
transmitting operation of the 
current transmitting data is 
stopped if the transmitting data 
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are not transmitted in 1PLP unit(306). The transmitting operation of the next data is 
performed(308). The transmitter checks the request signal of re-transmission(310- 
312-314). All data are transmitted again if an error is generated from the data 
transmission process(316). The transmitter checks whether the data is retransmitted 
(318). The number of transmission fail data are compared with the number of 
transmission success data(322-324). The error data are retransmitted according to 
the compared result(324-328). 
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S3iEayAias?/Hes(AiHBn)Aiae»aonttE33i-3oi 
oia^ 



SSf 

S iSS Hybrid ARQ (Automatic Repeat Request) S^li AlgSlfe Al^gJOIIAI QlOiag ti^£S 2 
£8PI flgh &ai HI 3 & CI. 01 B 916: S iSS, SBI3IIS SSIS ^4=°l M2. i^ii 31X101 
AIM S^S2J 2|2|S EH §§ SSii 31X101 &3I I^iS a:HU CIS AHUI^ Sis 

Oil C1£1 71X101, g£l ?IIS §eil ^4=°J 4fi£ SB8m &3I ft£ asr 

a sees ^chs aiz^^es ±xis s^sm at s^a #s ssa ssoii ens- 401 

^<y^o^¥Ei s&oii coa ^5 sea §a§§ 2£sii= ^sesah, &01 s3i 2^a 
mms §aoii chsh 4.01 ^^es^ei &?i £3i s^a §a§ u°i ^ui ahh g 3oie si 

LP! 4*<y CHI EH a^SSUl U01XI S^SS MHI^ 4^fSC1te ^tfXHS^ S.=?Dl SiS HH &3I gblS 

^<ya 4.01 uchxi i^§§ flisigr 4Pi 011 a 31 mam m\ ^ohe siusj ahjej m^s m 

=£21 AHS g^S°l 4*2| 2¥l LHOIIAH Si^a IS SHI £}3| £3| S^a gf SSS §a°J 



a§ QI0IEI. XHS£, Hybrid ARQ. 



E 1S EHM¥S2J 3^ DHfl!¥Sg&31 HH=3J ClOltflAIQSB A10I2I S^XlOIS EAI& EB, 

E2feS &g°l ^A| 6il0|| D>S ElSVSi OIM8H AH2¥SS ^i&SPI 9IS §xl°l 

E 3011 Alfe §IU°| PLP31 Sm°| #S(Slot)S Algolfe 3^21 HARQ2J S^^Si EAI& ES. 

E 4fe 31U2) PLP31 ¥ s5(Slot)S Algolfe a?2| HARQ2] S^gr^g 201^2 Slfe E2, 

E 5i= &3I E 3011 2|SH ^g}§t §y ^gg£S S^Bfe #SSS| ack/nackOII DOS QlOia s<M 3311 
EAI& ES. 
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£ 6^ £M £ 3 Oil °JoH §J 2££Jb ack/nackOil mm Ql 01 EH £M BD\\W 

£ 7^ s assi t»»si« ^ai oti chi ma at qioiei ahui^m miss 3^ aioiasi xhs^ ai hoi 

£88 £ US Oil COBf D§ QI0|E)8 ££1 A| Q|0|EI°l XHS^OI 0l¥OUI^ UISM tf88PI ?l» ^ 

£ 9£z B BBS gl *JA| 011 Oil 0>B|- QIOIEH2J XH2£0| OI^CHXIfer XH2£ A| Ql 0! EH E^Ste 

5ie £AI» £2. 



mm si 



mmoi Jim % o east &awm 

B ° a h SS S^AI^iJOilAH QI01EH S&9XI §y StBOII BB 52^, 48| QI0IEI8 S58tb gOil 

2S^ »«e qioieh^j JHS^g »Bi»t sxi §y »aoii ae soick 

»#2|2S g^Al^ijOilAH^ ^82S QI0IE1 g<yg 486fb SS*. 0IS^£ 3|X|^i£^¥EH 

£»8(forward) XH^ ^, 2§xH^(DCH : Oedicated Channel) miA xH^M ttSBOl- QI0IEH HH3J 

s 4>tio\n ao. oimoiiAH ei^sj^ &:>i ¥<y suai^bs asai^s. isdn, cms 

MMaH(Digi tal cellular), W-CDMA, UMTS, IMT-2000 11 SSfiQ. itOI ^°J8f°S 2^ 

S Ql 01 EH M^g ^&!» 0I§5}& OI¥M efg&D. 3BIH fePI ois^e £S^£^ 4^ 

<M£jois HH3J8 ^¥i "sisss aascf. tas bhslioii choHah^ «*er 

XH2^^(HARQ : Hybrid Automatic Repeat Request) 8 AfgafOI XHS^M 2Sof}|| SO. 
»IS^&±{0l&, 2H §§ ¥s(FEC : Forward Error Correction)^ £#S^ AI CHI Ql 01 EH DH3l!2| 
£S fi^Po^ mS^a^(ARQ : Automatic Repeat Request )M £¥ Atgohfe XHS£^*!0|Cf. 01^ £ 
m S# A| XHy ¥S»gfAJ (Channel coding scheme )M AhSShOI QIOIEI 2^1^, ^ 
0|^M(throughput)§ taOia Al^i*j2| 3H<d8K>l fl» B£S*!0|Q. #31 e^AI^^OIIAH 

^£ Ahg£J = xH^ ¥ISS^2Sb ¥m(convolutional codes )U E)£ ¥^(turbo codes) 

mm fec^ xh^ ¥s»«±joi Ahssaa. 

mm, £>0| HARQ &*4m M§o\^ AI^BOUH 0|^e(throughput)M :>H£oH2tt SlKSoft 
combining)^ At88tH. OPIMIfc ¥ PhXI »^!0I 

3 5 e±KH ^-^l£^ IIH5i DOIbHAIEI ^IKpacket diversity combining)^ Af§6fb ^SOIffl, H ¥ 
eiJMI EH^I ¥1 packet code combining)^ A^g6^ «^0|EK ^bj^o^ qj\ = ^aj 

S £¥ atKSoft Packet Combining)0l£HQ V&Q. 01 S HH 5i P-0|bHA|EI a & (packet 

diversity combining) &*JS ¥^ 3 &( packet code combining) a^lOII OI6F01 SOitAH AH^- 
gEI^ (sub-optimal) »40|XIB ^01^ (EH^Oli flfc^SI B ^^01 3^ »^ Af89b 

^^OIQ. 

H^2S ^^(convolut ional codes )°J 3^011 ¥me(code rate)0| HH^J DOI 

tHAIEI S& (packet diversity combining)^ HH^ ¥S at^(packet code combining) A^OIOII «te»0PI- 

3di 3xi >i£^ sas aa. mxie^, EiM¥^(turbo codes) hi s^oiife &^^<^y 

¥s(convolut ional codes )2f^ &£| &m ^s( iterative decoding)^ &^^<^y 
¥s(Parallel Recursive Convolut ional codes)S AfSS£SM| 3 »0PI- 0H¥ HO. SE&, nH?i ¥^ 
a ©(packet code combining)OI DH^ CfOIWAlEI a ©(packet diversity combining)(HI bl6F0j 4f&8 S 

neai oi a e a§ qioiehm a^api ex as b»pj sick oi^iai a§ aioiaa, smsi nisioii 
ah^ am m% £^ Aidi^ mis ^hi^ qioieim a^m^ 31 &&a. oiae as qioieh^ ¥<y 
e^Ai^soiiAH^ Ajsa'xi »^om. wz\m nvmei sais^ at qioiehhj 2^ s 

XHS^Oil 01 BIS 01 SICf. SE& XHS^ ^^OIIAH Off Ql 01 EH II ^6ISH1X|- 3? fe^lS ffl&Slfi! 

^S£^fe 2^ in ^ mnw 2iaa. 



MfSOf OimJm8H= J/gzf MM 

tn-BFAH b »S2i =^g nH?L! ¥i a^nf nH^! aoitHAiEi a&s s^moii a>B^ ^m^i£s M§sffe 
Ai^gje ssspi as ^©xhs^ ^ai sissoii sad. 

B 82| CFB £im QIOIEIS HH^1£^ ^616^ 3^ Cf§ Ql 01 EH ^<^!M SM5j£S 4^61- 

51 AS 9H1 HIS SOII 21CJ. 

B SS°| £ Cfi *t*H£ Of QIOIEHM 3^ £6! A|Z}§ &^6^0j OI^S SsOPI 9{& 

»HS SI9V0II KO. 

tt^lB ^^ii &«8PI ?IB B i^S8 §Bl^ie ^^£J AHM i^ii ^Pl AHM 

M^M^J 2|2tS £^ i§ PhXI CH &D\ AHH M^^g Cfc Albl^ g^MOll OfB^ ¥ 
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M^m j\x\o\ , &d\ aiae eai^ie sail ^4*21 ^^e^ £>oi bss 

^^ss ^oia Aie^sjo^ £x r ^ a^sm 2| a^s #5 mis §^011 ae &oi 4^^?°^ 
¥9 sboii ma- hd\ mms ssii a^a^ ss2sai, £pi sui a^g ^5 sea §s 

0j| CHoH #31 4^^2S¥£1 &D\ 2iD\ 2£9 §Mi LH2| 6PI AH M guie § *!CH£ efU^f 4^ 

d\ uchxi mmmm xii2ie 401 4^ chi en (age ^chs s r U2i ahm m^m ^4>2j ahm 

B^82| 4*2j LHOilAH B**S ^ BIT8 £31 a#Q BBS §M2| * 

a$»8 ^S2^ so. 

nam, &3i a^shfc aim m^oi 2a oi# a^oHo^ mt= 3? &}| £31 a^s s atus 
4^9 sag si2ie* ssie!2s ?ao r oi a*ea. 

SEff i£D\ AHM M^M^J EHM ¥m(QCTC)S AhS»« • ¥fi»8hOI S^SrM , 

3E 3!g 01 ai aSSQ, #3| ^Isl 3E 3! LH°J 3EI MEo[0\ £?| S^M 4*SBam f 

£M asaifc ahm koi 221 01^ a^sHot a^ 3^ ^,01 s^i a^e §ai e shis 4^e § 
si *nsi& §ai°j2S ^ashoi a^&a. 

nam #21 asstb ahm mmmm &01 ssHa a^ **bb aae * xHa^oi ah* 
01 am 01^ ^iHafe £>oi xHa^oi e^pg ahm mm°] sei ^s^oi a*»a. 

401 ?is gg^, 

&OI 2^ 41! UI0IIAH AIS9XI 3E1 § S2|2| £AH^ agaUM , #3| 3E ^ U 

2] 2^ 2Eil ?Sa6K)l XHS^OI fi^PE AH« I^Ii ^ XH2^0| Q^Sfe 2^1 

a# AI2I- as 3E^E] 3^ 41! LH£1 3ES BS5K)1 XHS^OI fi^PS AHM i^if mSgSO. 

nam su r ^ 4^axi 401 ^^011 caai- pi 01 eh &m a^s isafffl, 401 

&£0\\ Mmm AHM M^5J 4^^h #^011 ^DH^ AIM 4^^i S^UHOIH, ^<Jf!^¥l^f 3? 

ses ^> h ^i a^a^ ahm m^oi 2a 01^ a^sHot a^ &oi ahm m^m a^s 01 
aoii ahm g^si a^oi mms. ^^isachfe ^iii ^^ia^ 3? £>^i a^aHo^ tf ahm 

mm°\ a^e eeam, c^e a^aHo^ m ahm m^m^ ^aahoi a^s 4-s&a. 



oim a assj wsaiertfAi oiis §¥@ ssa smi « aii 8i iiaeo. 

es^oii HAiaaaE ^xie* ib b ass «a»oii &oun, b 

xpife ?«oii aeh-^aiaie! ^soi a aaa axis M^eah^i 4^ siw sea n 

1. Packet Code Combining 

nH5ie a^afe ai^iioiTah aioia a^ it^, ^ oi^M(Throughput)m e^hAi^i^i ^iohah 2^ eh 

^ ^1 a»(Soft Packet Code Combining)S AJSBO. a^SI S^om HH ^Li CHI CH5K« 

¥^eoi roj cfi.^si a*»o. nam, ^nf iih^oii sesjb 01 

S ±gA|5MXI XISS ¥1011 JH a^£JCH M HH^if ^^^^(Soft Combining)^ afe ^>^M 

a^a. oittH xh a^sife hh^^ a§ Afgg ^ aa. ^. ¥s§oi rsj n^h^i 4= 

&!S 3? 2>-2tSi HH^!M A^ea^OI ¥m^(effectlve code rate)0l R/N&l ¥1§ a«» ¥1011 

S^^AM 0|^(coding gain)M mUfM 4^ ^^01 HH^i ¥1 ^l, h ( Packet Code Combining) 

0ICI. 

01 Oil em Oil POItHAIEI a & (Packet Diversi ty Combining)^ 2t^2| a^£l^ EH^Oll Pi 

a^ ¥^soi roi ¥ti a^&Q. nam mm.^ 4-^s uncoil £n:>i- stsi^ 
ois ^^Ai3ixi an ase fl«i »^ xh a^acn m m^im ^^3i, h (soft combining)^ au= Q±\ 
m Beta, oira xh a^a^ m^a er^r sue Ahg^a. ojaAi. ^>oi poiauiEi 

31^(Packet Diversity Combining)^ ^gxH^OIIAH ^§2J ^IM Oil U XI (Symbol Averaging)^^ 

M 4= £ff . 4-d^iM 2£^(soft output)^ &§2^ ^ sH[2f 211 OIS 

xH y Oil AH ^4=^H£I &Mm a^SHSMI a§^ xH^CHIAH XllgSlfe 0|^(dt versi ty gain)efB A|- 

§8fb &^0iam § 4 s HO. mxieh ¥^ a »( Packet Code Combining)^ 0ia& 01^ 01 

21 Oil £ ¥5 ^^(Code st ructure)0ll TtB 40^ ¥fifl 0l^(Coding Gain)M ^rX|I2 SIP. 

SfflW XI 21 Ma S^AI^iiOIIAIfe ^^°J SOIS DISOII LH¥^ HHa POIbHAIEI a H( Packet 
Diversity Combining)^ Af§6Hl 2iHW , §I>l&*i2| IS-2000 Al^^a UIS^IS^SJ UMTS Al^a §011 

ah oiae ^^oi naon au. 3 oi^^ ^1^21 ma s^ai^^moi ch¥^ 

¥^(Convolutional codes)M Afgo^I ^ei OrUah «3| ¥m(Convolut ional codes)2| 3 

¥ ¥i§ roi ¥ii Afgaib s^oii nai e 01=01 «isaxi ^\ umo\<&Q. r=i/3 ah 

6[b AI^SOIIAH XHa^OI ma CK>IMAIH at^(Packet Diversity Combining)^ Af§6[b 

2f EH a ¥1 (Packet Code Combining)^ A^a r 01 1/6 ¥sM(code rate)M Af§6fh 3^2| 
»0PI- nai 3 XI a^l OISOII ^P^2J Haimoi HHa OOIWAIEI ^^(Packet Oiversity 

Combining)S MSWHQ. 

3au fiWaS¥a(Forward Error Correction Codes : FEC)S SB ¥s(Turbo Codes)M A r ga r fe S 
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¥0||fe OiaB UHBjI^ Cfg &±|0I 2^P. SHUShS EtS ¥l(Turbo codes )£r e« 

^(iterative decoding)Oil SJoHAt 3 £feO| Shannon limit Oil ESoh£^ «3|ia FECOICH, ¥11011 

CEfE £j^fit »0P> a^¥£y ¥l(Convolutional codes B£| S98t?|| ^XHSPI OHSOI 

D. s t oi §§ 5^21 &£¥!§ A^8fe HH5i ¥1 a ©(Packet Code Combining) gj±j8 ^e*8h 

t 3oi jhs^s s»sfe mumti M±mo\\M g^m s^ai^i^ asoi aa. 

[Lfaun «soifi e ^§£i M&G\\Mtr &d\2\ ^uioii e:HoHAt si^fij mn ¥t 

a ©(Packet Code Combining)! flft ¥11 «3lloPI flB ^Sf HI A IS 330ICK 5E& OiaS ¥11 
MSoHH mil ¥1 a©(Packet Code Combining)^ mil QOItHAIEI a©(Packet Diversity Combining) 

m s^ioti cuaAt im^^g. Atsstfe ai^dm aiasm. oiae ai^hjs ss§pi a a ^©jhs 

£ ^aioj n SSB0 || p)5H flBV 3S0ICK 

» ttBOIIAI «&»fe IWei ¥t a ©(Packet code combining)!!* IflieJ CfOlbHAIEI a (packet 
diversity combining)! S^SOII Ufa AH ZHE^^S AfgSlte Al^Sfil 8^9*18 QM^ Ba. 

OIIS MOt R=1/5 aM¥lM AJS8*fc AI^Bfil 3^ XH M5!e£¥EI SSKsoft 

comblning)0|| 2JoH ¥10t(code word)fi| 3 XII ¥ll(overal I code rate)0| 1/501 S^IJHXIte mil 
¥1 SlKpacket code combining )M Al-S&p- . 0[^¥Ej XH cH^SIfe milMOW CHoHAH^ mil Q 
OltHAIEI a ©(packet diversity combining)! AtgaHl, OICHAH mil ¥1 3 » (packet code 
combining)! AhSBCK 38 a$8tfe nH5i°J ¥11 R0I 1/321 3? Cfi H XHS^ fi^ 1 DHOtl^ 
231 ¥18(0verall code rate) R0I 1/501 = UCHXI aB0A|(redundancy)» S^SCK Q>2IAH 4> 
^JW9] miimm 2.^ 4>&!SFB SSI ¥l!(overall code rate)^ R= 1/501 £104, 3 01 « CHI 2 
nH3JgOII CHoHAH^ e^oHAH S^&CL »E, 4^JI = CfOltitAIEI a ©(packet 

diversity combining)! A*S» ^0)1 R=1/5 ¥l!(code rate)! XH2# Wlim ¥1 a 

©(packet code combining)! ^SSffQ-. 

gHhSjog gj^s^^ ¥s(convolutional codes) 2] 3^011 ¥H(code rate)0l ^S 3? mil Q0\ 
tHAIEI a©(packet diversity combining)^ mil ¥1 ^©(packet code combining) AfOIOII X[0\ 
D\ m\ BXI oip^ nyU, E)M¥12| S^OIIfe ¥S2^^ gdl 3 X\ 

0\J\ DH¥ BOI, nH?J ¥1 a S( packet code combining)0| HH P-0|bH A|E| a »( packet diversity 
combining)OII UI810I 01^01 HIBSCf. DBAI Oiae E|S¥il AhSS^ Hybrid 

ARQ ll/IIIOII ^§8h0j 4»g» 0|^g(throughput)2| DWttm <2*m 4> 9JiQ . 



£ 1£ as¥^si nn^¥ia©m mil aoitHAiEia© a^oisj ^^xfois ushh^ seai» ses 
oip-. £Aia aoi, ga& ^Monyxi(Es)s ¥mg(i/6)°j ehm¥^^ 

¥m^(1/3)S| EHM¥S0|| d|6H ^^0|^§ Dl&m % ^ 9JtQ . SE^, ¥1 a 0011 2|S ^ 

^01^01 3dB 2iEf. e©8H SDffl , ¥§§ 1/321 EIS¥1M ¥11 1/6°! AHM¥1MM 

¥1 a©^01 4B«6^I as, 1/3MC|- ¥li§ AhS»o SW 01^3^ 0^ ¥11 

a©(¥ia©)©^^ w oi^s e At oil <*w ^ 2ia. 

^ Ail 61 SHS ¥1 ^JM Oil Li XI (coded symbol energy) Es2j- Sttfi- ¥111 OH, H 

S¥lb a*¥sa a£l em(iteration) ^l(decoding)^^ e^ai X-|IS£J^ 3?, 'Shannon Channel 
Capacity limit' Oil eS6>*= ¥11011 ETfaAH XHSSO. QA| U8H. SSS EsM 3^, 

¥1§2J EHS ¥ln ¥li°J Elfi ¥1011 U|6h0j £!^0i^=M Xllg5fe 32i S3 

HQ. OIIS MOi, ¥1101 R=1/3CHI Ai R=1/6^ ^^6f^ 'Shannon Channel Capacity limit'SI 

\*2\m ^^6HAH 3 ^fex^OlM 0II^E h ^ 01 ^1 AH 5^|M£|H ARQ(Hybr id ARQ)M Ahgo^ Al^iJ 

chi ah ^ xH^!^□^a mmm &m 01114x1 ess Af§efH^, «pi £ ioiiahsj R-1/321 g?u 

R=1/62| §?U ^MOIILHXI EsM 7i9fi 30|Cf. OI^IAH ¥^^ HARQM Sffer, 

^ ^H2^1 Ah gam OieS<yA|^iy°| 3^ ^I^^J ¥lS(code rates)01l MB EHM¥1°J 

¥11 R2I B!S Oil U XI (symbol energy) °J S-^S 2a8H/d Hime^Cf. 0|OI|.B» 

01 HARQM Af§6fb 01 §gfc! Al^fSOII XHcH^OhQ SUffi- Oil L1 XI (symbol energy) EsM Ahg6|- 

°^ R=1/32J a*U R=1/6fl 3^U SBItt 6I« Oil U XI (symbol energy) EsM ^hSia. 

£AI8 tJhSf aoi, ¥^^ ^i^ ^Aia Ss(AWGN : Additive White Gaussian Noise)xH^2| 6* 
Oil, R=1/32J ¥11 2B!'B*»aiAI mil D0|d1A|E| BttSFb S¥, CHI U XI CH &gdl(Es/No) £011 

At 21 CH 3dB£J 01^1 D[X\D\ , R=1/6 ¥11 Afgofb S^OtlSE Q&D\X\0\Q. ELF a AH ¥11011 IDS ¥ 
121 til Hi Oil At Ahgahfe Eb/Nofi ^If2§ 3&! EtM ¥12] ^^^dOIIAH, R=1/32J ^fe^^oi HH 
5! aoifcHAIEI a 90II 2IB 0|^(gain)£^ +3dB ±B\\m (scale) Kl 21^°^ SIS 0[§£J2, R=1/6 a 
M¥lfiJ R-1/33J- §§§ £JM OIIUXIS AFga^ ohOtl +3dB ^9||U (scale) KB Sl^^ 

S SIS 0|g£IH^, R=1/3 aS¥12f R=1/6 9M ¥12j ^s^<yfi| xFOPh mil QOIdtAIEI a©B 
IIHei ¥1 a© AmiOU fllSSfe S^^OPI- @a. Oiae ¥ll(code rates)OII HfS S^x^Olfe 
'Shannon Channel Capacity limit 1 Oil fiJSHAt 0m?tte8tD|. S^fil ^^xFOIfe Q^Sife <y^m& 
§U| (minimum required S/N)S A^ga^Oi =?V 4 s 2iQ. 



2. Minimum Required Eb/No»for code rates 

a&siSS. ¥ll(Code rate)0| R0I3 ¥l^lfiJ AhO|2E (encoder block size)^!- 0H¥ S ¥ 
II AFga^ AI^UOIIA), 9.^D\ Sat ^^a^XI afe(^, error free) xH^M BlgSPI ?!» z\± Oil 
LHXICH&gti|(Eb/No)^ 6PI ^-I2£ m^&Q. 

Eb/No)(4 R -1)/2R - . 
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4^011 0} = S. AWGNOIIAH ¥3 S (code rates)0|| OiS EHS ¥sO)|/H S¥Slfe 5lrt°l Eb/No 

= , il£ 2? OUbiXIOISSbl (minimum required Eb/No )fe o\D\ 

(fi 1)2* &CK SPI 

(H 1)011 AH CHS OIIUIIQISSdKTypical Eb/No )fe EHS ¥m°l ¥Ss* M0\ 2 (encoding block 

size) LOI 1024S! (IH id|MO)l£IS(Bit error rate : BER)OI O.OOOOieCf a^l B\D\ SI6HAH fi¥Elfe 
Eb/NoS UEHdCK 



[S 1] 



Code rates 


Required Eb/No (dB) 


Tvoical Fh/No (db) for BER=10" 5 


3/4 


0.86 


3.310 


2/3 


0.57 


2.625 


1/2 


0.00 


168? 


3/8 


-0.414 


1.202 


1/3 


-0.55 


0.975 


1/4 


-0.82 


0.756 


1/5 


-0.975 


0.626 


1/6 


-1.084 


0.525 


0 


-1.62 


NA 



4^1 

(S 1 ) Oil AH ¥sS(Code-rate)0l 3/4, 2/3. 1/2, 3/8, 1/3. 1/4, 1/5, 1/6 2! 3^ Oil 2?£|fer 
Eb/Nofer 0.86 , 0.57 . 0.0, -0.414, -0.55, -0.82. -0.975. -1.084 (dB)SfS tt ^ SICK SES. & 

(S DOIIAH ¥SI R=1/3eJ ¥SS AfgSFfe Al^gJH} VS§ R=1/62J ¥SI Algohfe K\±M A>O|0llfe 
m±m 0.53dB 0I&2I &&X10\D[ 5i§i a 4= SICK Olfe 'Shannon Channel Capacity limit'OII (05 
SI^SJ gfe»0|0|CK CO£fAH, MJi\ =?& ^S^I2I Al±g &3S 23 5^ H XfOlfe Ol SCh 

s^eo. axus Aisaioi<soii °i» £g »oioii tu^, r=2/3 ¥ss Ai§sm i?! ¥t use a> 

SShfe A|^a3| fgS! ¥51 R=2/3B AlgStOl Mai QOIbHAIEI Afg6K% AI^U MOIWIfe 2f 

i.i2dB°i ate»oi:n ■simm m 4= sick 

6K>| ;„___ 

(S 2)fe AH S¥S ¥SS(sub code rate)S 2/3S AfSShfe Al^iyoilAH ea°| XHS^S AlSff 3*? (HI 
¥S ii§ At88tte 3^2* IIH5L! C|0lbHA|EI AhgShfe 3^2] £fex|0|g S015CK SPI 

(S 2) Oil AH MSOI SlrtSI £3fexlO|3|- 1.12dB0|HS EHS ¥11 A^S>fe AI^SOUH Mil ¥s §§}0| 
£!g OI^S 31 8T 4= sick 
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[S 2] 



Items 


PacKet Combining 


Code Combinina 


Mother code rate Ft 


1/3 


1/3 


- 


(X, Y0, Y'0) in Figure 1 


(X, Y0, Y'0) 
in Fiaure 1 


Block size (L) 


496 


496 


Maximum number of 


8 


8 


iterations 






Number of transmissions 


2 


? 


Actual Tx code rate Re 


2/3(by punctur ing) 


2/3(by punctur ing) 


for each transmission 


See section 3. 


See sect ion 3. 


Redundancy se I ec t i on 


Ident ical pattern for al I 


Different pattern for 

a 1 1 

l 1 CM 1 Ol 11 1 OO lUllo. occ 

sect ion 3. 




transmissions. See section 3. 


Soft Combinina 


Packet diversity combinina 


Packet code combinina 


Gain through 
ret ransmi ssi ons 


Symbol repet i t ion gain 


Coding gain for low 
rate codes 


Minimum required Eb/No 


+0.57(dB) 


R-2/3 +0.57(dB) 


in Table 3 




R-2/6 -0.55(dB) 


Requi red Eb/No at 2'nd 


+0.57-3.0(dB) 


-0.55-3.0(dB) 


retransmissions 






Re I at ive performance 


0 


1.12(=0.57+0.55) dB 


oain 






Simulated relative gain 


0 


2.5(dB) 


(0 BER=10" 5 ) 







OI&0IIAH ttt» SOI. as ¥S(Turbo codes )S AhgSlfe XHS£ AIDS'S ?S Sifgf^e 

AhSohfe 3301 ¥4=§f &>&w 4= aia. o}£\m . s is§ aa?n Aissffe w&£ ai^hoiiah 

£i 0)1 2J5H HH3J¥S§&§ ¥l& AHS¥sS aaSfS , SMH ggfi- ¥S SiMcode combi n i ng)0ll °l& 

oi^§ 2§ 4= sin, mmm &21 ms^s e^si^ Ai^@j°i schs iwdAiu 4= sia. 

£ 2fe B ^S2| 4!A| OU Oil IBS EHS¥SS OlgoH AHMVSS 4!48t?l SAI6I2 »Q. 

EAIS SOI. #3 1 AH¥¥SS £48*31 91 K Sxlfe 3511 aa¥S5|£f, AH«¥S tt«3l(204)9- 

*HOPI(205)£ ?«SCf. 

21H, &3I aS¥S2IB ai1¥«¥£^l 201S S^Slfe SSUIMSM ¥S2ISKM HI1¥S£ 

il(ieaii(X), III1IIH£IEI6lgS(Y0. Y1))S S^&Df. 2JEH£IW 202 &D\ gJ^EIfe SSdlMg 
§ ^015! 3*1011 2J8H e!H£ISSK)| g^&Q. »I2¥S¥S3I203^ e!EH£ltfl 202S¥9 ^^£|fe 

ejaass asuisaa ¥£»8toi JH2¥s£M§(sa^MS(x'), xn2nH£iEi6Jg5(Y'o, vi)) 
m *Ejecf. w&m. ehm¥S3|°i mm ^e§@ mi¥^¥a3i(20i) % &oi 

XII2¥£ ¥231(203) (HI AH e^Slfe XH1 1 S! *II2¥S£JS§0I SCL 01 31 AH, &3| 

ai2?« ¥S3I (203)011 AH "tf«£|fe ga&JIKX'lb 41 XII £ S^EIXI £31 EH£¥S^I°I ¥s 
§S '1/5' 01 SQ. 

Ai«¥£&£l3| 204fe &3|X||1¥a¥£3l201 SI 203° ^¥9 S^Ste #3| KM 3j *H2¥S6Jggg 9J 

^SUl, HI0)¥ 2052J HICH 6iW feOI ?S&'I1I ±g a 3 Oil 2J8H SI &! B*g8K)| AHH¥£S Bf 

a&a. sioi¥(205)fe an ai em) ons^i>iii onsaoii xissh sn, &3i as oh 

esjA-oil OJg ^jgd^&SS £31 AH«¥S &2J3I 204S S^ffCK 3£ie, £J3| AH«¥S gJ£S3| 

204^ ^s<ysi<ysoii °jsh ^i aa¥S3is¥Ei°j ±s ssa^ioii ^mt: ?sfe'fi g 

5H4SI ^JSMS ^^6fOI AH^¥SS SSe!D. 

mow ajs 0 , 3 |a x. yo, yi, y'o, YMfe ^ omul 9oi ssiaa. 

X: §ay MM (Systematic code symbol SEfe Information symbols) 
Y0: £)M¥S?|SJ ¥^¥S3|S¥E|°| £ie@A| ^g§ 

(Redundancy symbol from the upper component encoder of Turbo encoder) 

yi: aa¥s;i£i am ¥a¥2^is¥asi £ieeAi &mm 
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(Redundancy symbol from the upper component encoder of Turbo encoder) 
Y'0: E|S¥S3|2| 6^ ¥s3| ^¥Ei 2J £ISeA| 

(Redundancy symbol from the lower component encoder of Turbo encoder) 
Y'1: EIM¥S^|S| ?S¥m:>l5¥Ei£| £|0@A| £IMM 

(Redundancy symbol from the lower component encoder of Turbo encoder 

OlSr ^gOIIAH ENCKOIoh , «M¥S^MM , 0|£f S&)S Ei£¥S3l Oil AH tf^JSfe ¥5^11 § 391 • 
¥s3|(201)0ilAH tt«5^ §M^MM(X)3} XI1 1 EH £| E|£J M it (Y0, Y1)M §S6fb 2J0IOIH, ENC2(0|6r ' 
HIZMfemB'Oia §&)fer HI2?«¥S (203) 0|| AH a^JSrfe HI2MBI EI&MStY'O.Y' 1 )M SShfe °J 

□ioicl 



3. Redundancy Select ion (Quasi -Complementary Code Set) 

AHM¥me£ ^^(complementary codes )£J gf ^ SICK SrXIEh AHM¥1M ^^^Oll 2iOi 

uh^ <Mi«£J^ ajMMOI gJHoHl. ^2|£| AH^¥^2| m&0\ &0|5 r H5 figf¥ia If 4* 2* 

P. SE», S g^gOII AiM¥H= EiM ¥11 JrXIH ^^£1°^, 6^1 AH«¥mMM EiM 

¥1 (Quasi -Complementary Turbo Codes : QCTO'a- SSPIS »Q. &3I EH£¥^M 5 r 0|«£|H 

ARQ AI^IUOilAH Afgg 3^ XHS£ tfMMH ^Q. 

IIH 31! ¥1 SSHPacket code combining)^ Miofb CUS^oj AI^BOIte 8 r 0IM£IH ARQ AI^BOI SI 
Q. elXH , Hie* 9 01 2i= HARQ Type I, Type II. Type 1 1 1 CHI AH 2^ HH ej ¥s airS AfgSt 4= 21 ^ 
Of, 0|£iS Al^iJOil EiS¥sM A r §6H Hi2^ ^lil ^Slg 4* 2ACK Oil S MCH 

IIH5J(Packet) S^M «B 21 £ B?i£l §MUI^ mmm ^( t ranspor t unit : TU)0ld r H 

§£|or£ IIH 511 ¥1 A r g6r^ 8r0|^d|E ARQ Al^iJ = , HARQ Type I, Type II, Type III 

Oil AH fc 2*2*2| MgH^SE. «L|M(transport unit) Al Dm 4iS 6 r U2| AHM¥^ CiM ^SrOJ 2 

mm. xhs^sj Jieeflfc ^is^oii A^gsj^ tu°i bj\5± §g& Ahs» ^£ ai^oi, oh 

SSOtD OB 3§ AtSIT ^ £ 81 0. B, Sffl2| £31863 XHS^OrCr OBlt SOI §£13 

te £HS¥m2J (Quasi -complementary turbo code set)S ArSSCr. 

Ah^| EiM¥s(Quasi-complementary code) Cq i= ¥1 SB A r 0l^(code set size) SM ^rXIOi, 

AHM¥S Ci(i=0,1,2, ,S-1)e £tt(EEfe ¥1 a»)S£SM| S ¥^(mother code) C S XH 1 ? 
^(reconstruction)^ 4* 2l^U. ^£ 2 ¥s°| ¥11 Ma *S ¥111 ^rXIfe AH^g CqM 

SJICL OUIAH £ ¥s (mother codes M »8 ¥1^1 (encoder )D\ 2Afe sJ^^J ¥111 

2|0| BO. BtAI filge ^iii ZSItt (EH #D\ E|M¥sb 5r^l 4^^^ SOI §2J@D. 



Original code C with code rate R=Rm or a code C with code rate R<Rm 



.where S is number of sub codes with code rate of Ri and Rm is mother code rate. 

01 61- ^ M & ( quas i -comp I emen t a r y ) Elfi ¥11 M§6Q 2^B?IS §S!!^£§ (Transport 
Uni t )S §2J5 r 0i, ^^IS^Hf XHS^OilAH £¥ TU BJ\M AlSol^ A|^ij01IAH°l ^Xll^e! 2£ 

^S6H2 Sia. i§ 2f2|2| S ^ Oil AH ^0|B TU B^IM M§5|^ A|^S0i|AH2i Xl^ 
01 3r^6rffl, Oi^lAHb ^S°J SHIS ^ioiiAH S¥ TU B^IM ArSSrb Al^HOil CHoH flSBO. 

Oi^lAH, AH" ¥^ms\ ^ SD[ '4'OIH H ¥s ¥^e(mother code rate)OI 1 1/5' eJ 3?1 5f§&Cf. 



( 1E^I ) S^IS^ ma*B?lb §e!^2§ ^UM(Transport Unit : TU)B?i^ 0i¥CHXIOi 2|^2J 
2LJI2£ » XH 2^ Al CHI EiM¥^S| AH^¥s Ci^r ^ S^@a. 



( 2B^il ) XHS^HI- ^J\m^m 5&& 4d9 HH^12| eS2&0ll 2J& SSI ¥me(Overall code 

rate)OI 1/5SCI- ^ g^Oife XHS^OI fi§§ HHDrCr EiM¥^2J AHM¥^ C\D\ ^ 2^£|Qi, 

3 £AHi=z CO, C1, C2, . CS-1^r SCf. 01 3}§S HH^ ¥S ^^6 r ^ E^IOICf. 



( 3Er3JI ): XHS^if S^IS^M S&& HH^!°i 2^^H0il £|& 21 xHI ¥^M(0veral I code 

rate)OI 1/5SP ^>iU S^Oilfe XHS^OI 2§I (OiOrD ^M&EiS¥s°l Ai«¥^ Ci^h ^ 

DAI y^SIOi 2^£IDi H ^AH^ CO, CI. C2, . CS-Ur @Cr. 01 Hl§^ HH^i r^0|tHA|£| ^ 



( 4B5II ) EHS¥^2| S^B^I^ gj2i£J At§» ^ , 01^ ^^1011 ^§£J^ Rmax£f 

RminOil 2I5HAH ISSCi. 01 31 AH b S ¥11 ROI 1/5013, AHS^S flff AHM2J ¥115 2/3M MB 
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sfBS sen 4:H2j AH«¥se§ Aigs 4= sjq. 

(fi 3)S £gf§? SSH 3 ! fliy HH3i Ql 01 E)S (Forward Traffic Channel packet data rates)0)l (tfg 

& aavsei mmm s.o\ma. 

(H 3)8 SID IS-200021 1XEVDV0II A) Afg§ 3J°S MOIfe }fg& Srgf&XHysl G||0|6I§0|| (&£fAH ¥ 
Sg&i 32£, 2 ¥Sg(Mother code rate) R=1/50|2 2|2f21 AHM ¥s(sub code) 2) ¥2iS 
R=2/3, 1/3. 1/6S Afg^fe 3?§ HOjSO. 



3] 



Set Size $ 


Code Set 


Subcode Rute Set 


Data Rates 


1 


{C 0 } 


C 0 : Ro=1/6 


307 . 2kbps 1 








153.6kbps 








76.8kbps 








38.4kbps 








19.2kbos 


2 


{Co, C,} 


C 0 : R 0 =1/3 


1228.8kbps 






C,: Ri-1/3 


921.6kbps 








614.4kbps 








307.2kbos 


4 


{Co, Ci, C2, C3} 


C 0 : R 0 =2/3 


2457.6kbps 






d: Ri=2/3 


1843.2kbps 






C 2 : R 2 =2/3 


1228.8kbps 






C 3 : R 3 =2/3 





(S 3) CHI AH M^OI AHM¥S2J ¥sM0| R=1/62| S^CHlfe 2 ¥1^0! R=1/5SO 5[2ES DH A| 

met vi^ A r g£ioi o\m co^ hais^d. »boii /hm¥s£j ¥smoi r=i/3si s^oii^ 2 

¥m^(Mother code rate)0| R=1/5SD DH 2£ Al U\Q ArSSOl OIM Co, C,S H 

Aim^df. 0| ¥ISi°J 33|(Set Size) S^ '2' PI- SP. AH*¥s£J ¥mgO| R=2/32J 3^011^ 

2 ¥me(Mother code rate)0| R=1/5MP 32£ DH 2^ AICHO- 6f0ieh ¥1^ AfSSDl 01 g Co, C1. 

C2 f C32^ sAishsaa. oi 3^ ^saesi a:>i s*= '4'^ aa. §^ as Ahoi^(set size) smm 

M^m.D\ 2¥ 2££I2, "££!3lfc 2 ^11 RM ^SS 4 s 2A2DI, ¥m^PI- XllSShfe SI CH 

2| ¥121 01^8 amit 4* a a. 

4. Puncturing Matrix for Quasi -complementary codes 

(S 4)fc 2^2| AHM¥^2J ¥^M0il 0JS £g OHMSj ^(punctur ing matrix)S2l Si Oil* SMSCK 
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[2 41 



Code rates 


Co 


Ci 


c 2 


c 3 


R=1/6, 




X | 

y<> 
Vl 
y, 

Y\ 




2 
1 
1 
1 
1 


NA 


NA 


NA 


R=1/3 




f 11 
1 

0 

1 

loJ 






r li 

0 

1 

0 

. IJ 




NA 


NA 


R=2/3 




0 11 

1 0 
0 0 
0 1 
0 OJ 






[1 01 
0 1 

0 0 

1 0 
.0 0 






ro ii 

0 0 

1 0 
0 0 

10 1 






[ 1 01 
0 0 
0 1 
0 0 

. 1 0 




R=2/3 


r l l l li 

10 0 0 
0 0 0 0 
! 0 0 10 
lo 0 0 0 


fO 0 0 01 
0 111 
0 0 0 0 
110 1 

lo o o oJ 


ro o o oi 

0 0 0 0 
110 1 
0 0 0 0 
lo 1 1 lJ 


r l l i li 

0 0 0 0 
0 0 10 
0 0 0 0 
l 1 0 0 0 





4^1 

(S 4)0IIAH SSOI ¥1§0I 1/5SJ EHM ¥11 S ¥15 Mggfl! 2^2| SSOICf 43HSI §Sb|MS 
011 °1oH ¥SSIiI ]U!2 ¥SSO| 2/321 AHM¥1S 3h§She, 43H2J gStHS 

SOII CH6HAH 203H°I ¥1 &SSOI HtgEPI QHSOII 01 gOIIAH WHS 3g8>0| ¥1§0I 2/32J AH«¥ 
5g ^jgSIXI 9C4-. PJSJ, &3I2I- aOI 4S^£1fe AH«¥1S8 3 HI 3 IIH 3i CfOltHAIEI StfS 4= SSI 
OS, ¥1 25 OHMiN50ll 2J5H ^SSb {C0}S XHS^OI fi^S IDfQ t^SHAH £1^512 SCK SIS 

oil iik?j ?s §&s ^seaa. ihs^ ssoi sis cai oia ahs am ¥i^if§ s^sra, at 

LH°| AH«¥1S(C0, C1 . C2, C3)S S¥ S£S ^Ollfe EH3L1 CfOltHAIEI g&§ »£MH 
DH3I ¥1 mmm M§m$= HARQ Type 1 1 121 S^OIIfe 4 B°l S£0I 01 ¥ CHS O|*0|| dl^5 #31 2 
¥1011 mm ¥1 g«S(full coded symbol s)S S¥ ^11 4»SS 4= SID. 

SB, #51 

(S 4)°l SS OHes^goilAH 311 '1'S 3 ?|zl°l £S0I <yej(£Efe £jg)§§ UEHHH, '0'S 2 
£3X1 an S§(puncturing)t!g UQ-y!C*. SE& '2'fc 6HS9fe ?IX|2| &'SOI 2ffl a^SICH 2£S 
5±S 2|0I»Q. OI ?| AH £§(S! e**t) 0H = &!5fe a§2| 5311 e«8h£* flJIIffa. 



(521) &m(Repetition)0| AhSSIfe E1£¥l°l AH«¥lfe §S£JS XS BH*»CK 



(5a2) emoi Aiesfe eimvisj ah«¥i*=, §ayi xs ems>fe ah«¥1§ 
m umm sas ehm¥soiiah se^issi am^op* ^ism ai?i as^ ^s&a. 



(5213) 2! 3 (Puncturing) 01 AhSSfe 3?, E|S¥1HI AHM¥Sfe §2*11 XS BI2I& £.102 

Al £SS 3133 Si&O. 



(5214) ssoi Afgg^. 3?, sas aa¥s°i a-is¥si= xs aiae aiaeAi aii pi 

33 2gJS*3H(uniform8MI) £!3§hCf. 

40I& 0H^52| 5 21 US H SI SHAH &}g R=1/62| £3 SI B}^ 0HM&)5(Punctur ing and 

Repetition Matrix)B ^fflaffl. ^1?I0IIAH 2B! tt«*S X &S££31f (soft symbol 

combining)8K)1 5lU°l flOII ^11 48§|H£ MM M S3 1 Oil AlSSIfe ¥lfg R=1/5 

s a?aa. uteuH oiae seen feiisi onuxi^ g^ia r=i/5¥H Ahsshfe g^oiife s&°i e 

Sff 4'MOIIL-IXIS Ahgoffe R=1/5 ¥1011 dlolOI SfeOI 3H£!SQ-. 0IEH& ¥l«Ii Bl^ohfeQI 
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(2 4)21 §§( S e.^} 0HS&!^fe SM^SSOII CHoH eSS £iM B^S A|gg2SM| g££JM2j 

on Li xi « s^hAi^i^ ^^df e 4- sia. 
&:>i 

(S 4)011 AH R=1/62| 39 ££ai= ¥m£JM2J 

CO : X. X. YO, Y1, Y'O, Y'1. X, X, YO, Y1 , Y'O, Y'1 

OPIAi, UH\ 2^3^ ¥£6I»S2| 4^ 8H4£| §SCH^M(information symbol) Oil CHWM 6;H2| ¥s 
CH £JM0| ^Sa°£ AiH¥^2J 1 1/6 ' 01 @CL -y^l R=1/62| S fil^) 

OHS^!±(Punctur ing and Repetition Matrix)S MS ^£3|0||/Hte 2£J B«*S X ^'11 
^MSSSiKsoft symbol combining)6^01 oFUS] S*» flOII ^11 4*SBCK CQeiAH . Alfll 

^S^IOII AFga^r ¥11^ R=1/5S y^SQ. 0I5H& §£0i £JM2| OIIUXPI- R=1/5¥li Ah 

§5fb 39011^ S&2I £JM Oil Li XI M Ahgahfe R=1/5 ¥S0|| bl SI-CM £^0| ^H^^CK OIH& 

¥^ch ^3ii ewsoii 9io\ d\s ^mm 9\x\^ bhs §mch ^moi aa. 01 EH B Oil ah as 

R=1/62J aiS a OHS^(Punctur ing and repetition matr ix)S Afg»o£M| 38!& ^'i 

Ahssm. §mo] ^jn ei^ahoj smch oimxig g^APi^ ^?£2j r=i/6 Mgg 4= 

81 Ch 

(fi 4) Oil AH R=1/3 3? 2^3^ ¥S£J«2I 4=^8 agjtt SO. 

CO : X, YO, Y'O, X, YO.^Y'O, X, Y0, Y'O, X, YO, Y'O 

C1 : X, Y1, Y'1, X, Y1, Y'1, X, Y1 . Y'1, X, Y1 , Y'1,... 

OPIAH, ^X-il S^abr ¥l^il°J 4*= o\U9\ §MCH^M( informat ion symbol) Oil Q\6[0\ 3JW2\ ¥1 
0\ &M0\ £SSa°S AHH¥m2| ¥1§^ '1/3'0| BQ. 3aU 2^2| 2 £ Oil AH Afg9b 2!S OHS 
^(Puncturing matr ixpr a§ °§ 2^a^r ¥l^f AHS #OI»ate 2S tt 4* 24CK SB COS* C1 

m aaaewe! §m gaej x^ 2&! emaoi 2^a:n uchxi yo, yi, y'o, y'1^ ^ bb*i 2^ 
act. oa/d ¥^§oi '1/5'e! ^m.D\m Atsstoi ^m:?r ^ioiiah ^sb as em) dhm 

ai^oj ei^efD^ m§&§ 4= sack 

(H 4)0ilAH R=2/32J X &M 3? 2^31= ¥m^M2J 4>S£ OIj» aa. 

CO : YO, X, Y'O, YO, X, Y'O, YO, X, Y'O, YO, X, Y'O 

C1 : X, Y'O, YO, X, Y'O, YO, X, Y'O, YO, X, Y'O, YO, . . . 
C2 : YI. X, Y'1, Y1, X, Y'1, Y1, X, Y*1, Y1 , X, Y'1. ... 
C3 : X, Y'1, Y1, X, Y'1, Y1, X, Y'1, Y1, X, Y'1, Y1, ... 

OPIAH, MM\ S^afe ¥^£JM2| ^ur ^JW°\ § SOi £J M( i nf ormat i on symbol ) CHI CU^OI 3JW2\ ¥sCH 
^MOI ^^a°^ AH¥¥S2| ¥2i^ '2/3' 01 BQ. 3d-IU ^^ h °J 2^ Oil AH AFga^ ^, CO, C1, 
C2, C32I Ahea^ SIS OH^^!^(Punctur ing matrix):^ Q^H^ S^a^ AH^ &0| 

s^cfb 5is ^ 4^ aioT s» co, ci, C2, C3S sa^sma SMOi^Mei x^ 2si y^acH a^an 

UCHXI YO, Y1. Y'O, Y'1£r =*2f B&i^! S^SQ. EftEIAI ^>0| R=1/62l 3^21 §^6^1 R=1/52J 
MS^i 4= 

&OI 

(3 4)011 AH R=2/32| ^ HJffl 3^ S^a^ ¥l^'i^ 4^^^ Qg^f iQ. 
CO : X, YO, X, X, Y'O, X,' X, YO, X, X, Y'O, X, X, YO, X, X, ,Y'0, X, ... 
C1 : Y'O, YO, Y'O, YO, YO, Y'O, Y'O, YO, Y'O, YO, YO, Y'O, ... 
C2 : Y1, YI. Y'1, Y'1, Y1 , Y'1, Y1 , Y1 , Y'1, Y'1, Y1 , Y'1, ... 
C3 : X, Y'1, X, X, YI, X, X, Y'1, X, X, Y1 , X, ... 

OPIAH, MM 2^afe ¥^^S§2| 4*£r 4JH2J §MCH^M( informat ion symbol) Oil CDshOj 62H2] ¥1 
Oi ^MOI S^3ES AHM¥^a ¥118 '2/3'Ph &Q. 33 U *i^9\ 2#0IIAH Afga^ OHM 
0§H§ S^afe ¥1^ AH^ 6T0l»Ofc 3tm m ^ SACI. SEB CO, C1, C2, C3M SSS&5h 

s SM^jiei x^ emaoi s^an ulhai yo, yi, y'o, y*is ^ m&*\ 2^aa. co-bi-ah ^ 

5I R=1/6fiJ §^21 §aoF^| R=1/52| ^S^IS AtgSKM ^S^f ^kSHO ^ Oil AH SSB SS( SI ^>^) 
DH^^I^a ^^521 2¥ e.^5|H£ ^si MS S 4^ 910. 



5. 2^ H^^M 

nHeioi s^a^ Mens, 1 -xHyoii harq mis ^§6i^ ^^oii ?±o\ a^smw sfe nn^a a^ 
asses sens! wiynf seH^i xHa s^oiiai m§ d^oiq. wEiM. o\d\m$= mm 
ai ssamxh sfe aoia ^^aoi 39011 sen£j xh^^ seh^i xh^m ? 
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5.1 S£nn3i2i aoi at mzimM ammiw 

mil0\ 2^£|£f MEH^j xHyoil HARQ IMS 3§8rfe: 9X0] orfe 2^2| HH^2| SOI 

fc 3rB3££ SStf 4*-SlCK 01 ^ I AH a^ShZXI- 6^ 8m2J gSISIS (Physical Layer 

Packet, 01 oh 'PLP'O- S8)2S 92I8HI, 6fU2J PLPOil^r ^40H2] AHM IM3LI0I BXHB 4* &Cf. 01 g 
H 2|2| 2£ ^(Transport Unit, 01 SI- 'TU'dr SB)0|Bta SS fiQ. &3| 2^21 TUM£ ^HaaiB! 
331 S 3HI 4* SIP. WtEiM, till PLP ES ^B^8! ^OIM Dim 4 s MO. ii sm£| PLPCHI B 
21 TU3 r 4>E 2iCK CQ-2JA1 OhSHOJI 3|#£lfe HARQ 1112) H£MM2J ^gOUHI= OIS ^gSrXI 

%n cHHBfe ¥ 3 r xi2i g^s 3hxm gg§ct. a£8m» men 21 aoi^ tu, 2tu, 3tu, 

4TUS 3hB 4- 213. g^0|| SICH m±2\ TUS" HIM4>£i TU=768£J 3^2} TU=1536£« 3? ¥ 3 r 

II It 3 r £!CK 013|Ai TU=768Si g?l 0|XJI¥6i £ S9fl(Short FormaOOISKn SSorM, TU=1536B! 3^ 
S S SSI! (Long Format )0| drU BCK OhaiOilAife £ S°i!(Short Format)!!} S S5£(Long Format) 

oj c= 3?^ 3311 U¥0UH ?g5a, 2|2tS| 3*011 1TU, 2TU, 3TU, 4TU0il 8HS8r*= PLP 33IS 

3Wfc 3*2] JH^ife »AJ3|- HARQ I 1 1 CHI ^oH AH 3IBBCK 8rU2| PLPOil 2B£lb TU3 ad 4*te 

3^210101. gaia^ajyoi xnsstfe a^eoii s^ah i§ab atom. opiah^ S21& 4S ms§[ 
a. 

BB. 8rU2| PLPM a^8r£r g£.|xH^°J £I^B?i^ SaiS^ffltiSI OI^Oi&DK 0131 

AH B2|# 01 > ^(Slot)ES §S|5r01, 0I» 3|^o^ S moj PLPS S^BCK 8FU2I PLP°I 2£ 
S 91 S = 5(Slot)2| 4-fe 1011 AH gJ2j£j 4^rXI ^3 3r^8 r Q. B[L[2\ (Slot) Oil 2^3^ CHI 01 EH 

°i 4^^ 3 r S3oioi, M^is^xny oi jiiso^ a^MOii w&m i§g^ »oia. ^, orusj plpchi cu 

SHAH SHSa^r GIOIEI 2^11 BB810I «(Slot)2| 40 r CM 3 1 AH 3 S B3 r XI Oil^AH 

SrU2| PLPDl si± 13H2I ^(Slot)^^¥EH SICH 32JH°I £5S(Slots)0|| oHSr£lfe £ S°C(Short 
Format)£| 3^2f »U2| PLP3 r 23H^I ^^(Slot)^^^EI 5|C« 64D\\9\ ftSS(Slots)OI 6H3£J^ 

S Long Format)2j S?I H£1BD . OIHB SAI TU=7683f TU=1536S ^Sfe 31 mm 

8KM. TU=7680I 5|CH 163HSJ ftS(slot)OII S^BCr^ S»I0II/H 0|> * S°i!(Short Format)0|£rH S2I 
BO. BS, 0|2| ¥ UH3^£|^ TU=1536 3dlH 32 s5(slot)g Af§5^ £M S 5^ (Long Format )0| 

drii §2j&a. mm oiaB a^a^ nHei^i ^oioii a>e ^^^^ah 3ie^^^ harq nisi h 

01¥2ffe a &^I3F aoij. ^ 0 |0|| M±^°\ Ol^g (Throughput)^ i§§ 

^3l3r OIS ?SSrO) «SBQ. 



5.2 s£ ^sh^bj £#a#gj^i §y XH2^ »4 

SrU2| PLPCHI ^£| TUS^ ^^j^oi « mM D[X\H 9JLO . W&M TUCHI ^^SSfe 

2^1 &mmO\ IHS^M fi§i 4^ SA^Qj, ^4-3H2l TUM^ ^^£1^ 6hU°J PLP Oil o^LfHJ 

Si¥ll ArgSrOI Sfll TUMOil ^^£J^ 2W1 S^6 r 01 JHS^M QSS 4= 9JLQ . 4^<^3|3h 
S^B nH§J0il Bfi 2^ 01¥M Siaf2 01 B ^^3|0)| &£8\£ jlfSOilAi ^312^ * IHS^^I Bfl 
b PLPM 3|^o^ gxfgp- 6rXIBf, ^U2| PLP Oil ^XHSfc Am Mm2± ^4-^H°J TUM 
^ 01 ¥ Oil CEF^AH XH PLP LH2| TU M 4^ 511 Q. 

£ 3011 AH ^ 8rU2| PLP3f 5 r U2| ^^(Slot)M Mgofb HARQ2] SOI^H 2*lCr. ^3| 

£ 3011 AH M^OI orU2J PLP^r BBB 33H2J (slots)HJ- ^(Interlacing) ^, ^ 

31 £ 30IIAH M^OI 43H2I ^^(slot)Oil QioH AH ^ AfOIB nH^lOl 2^1 4^ ^^D1 , 2f2t0|| CH6HAH 
^il^ei ACK/NACK ^1^3r «a» xH^M SoHAH SBSO. CTfEUH 01 a B ^^OilAH ^2|2J PLP^ =U 
2j2J Stop-and-Wait ARQ(SW-ARQ) S^S 4- ^^01, »^ 8I9B »I01&!S3J 4^<M3| 

S¥E-i ^<M}[^ 2iBD[. 01 2.H B ^P3EM 'Modulo N HARQ'BH) §2|6rH, ^31 §°JS NOII rir£hAH g|8l 
311 £J^ ^5M(slots)2|" §2] BP-. ^31 £ 30ilAHfe N=4ei S^M M^i 5101 Q. 019 6 ^P^OIIAH 
gai^ ^^M( Inter laced slots)M 8rU2J H87H\ MSB 01 3? 2|2|o| 

^$(SIot)S PLP S^M ?IB ^^(Slot)^^ Me 3r^8rCf. 3£HU 01 S^Ollfe ArgXr^i HARQ III2| 
H^SMOI SR-ARQ( Selective Repeat-ARQ)^ §^o r ffl, N=43H2| ^^(Slot) SfM S^S QIOIEIB XHS 
m h 0il2a|3 r 4-^3|£| S £1 ^ dl Q.=?^Q . fIr£fAH , 013|AH^ OISHB DUSBI ©^3^ BfflQB SW-ARQM 
3|^o^ SSBCr. □£! U SR-ARQB ArSSrfe 3^0II£ SSSr3|| ^§01 3F^6 r Cr. 



E 4^ 6rU2| PLP3^ ¥ 3HSJ ^^(Slot)M AFgor^ HARQ^J MOI^H E^OI 

CK ^31 E 40ilAH S^OI smsi PLP^ Si SB 33HSJ ^^e(slots)3l B 5i ( Inter lacing) 23H°| 

^^(Slot)Oil ^XlAH S^&Cr. CLr^AH 2D\\9\ ^^^(Slots)e ^MoUOt S^B 6 r U2| PLPM 

^SS 4^ 91Q. &D\ E 40ilA1 S^OI 43H2J ^^^(siots)Oil □SHAH 2f2T «0IB nH^OI ^ 91 

OM ( zfzroi CHoHAH ^U^jSJ ACK/NACK <i!s3r ^»B %\^m gSHAH SiSa. CCf^AH OISHB ^^Oil 
AH S|2|2J PLPfe ^U32J Stop-and-Wait ARQ §5rB 4* Si^ffl, B4f SSB 9(99 «IOi^ 

m.D\ 4-^3|^¥EH ^^31^ S^@P. OIHB 'Modulo N HARQ' EiH S2J8H2, ^3| 9 21 S. NOII 

EfdrAH asia ^^^(Interlaced slots)2J 4^M S2IBO. 

^<m^|^ ^4^3H2| ACK/NACK ^^XF HI §§( indicator bits) ^011 AH Oi^ B 3H£rE NACKS 
B S99 ^ai^i xH^(Forward Traffic Channel )S ^SHAH 6 r 3|2| 

(fi 5)2f 

(H 6)°J 3E S&S (quasi -complementary code sets)§ ArgorOI IHS^OI ^BH^! XH^ 

2| PLPS B^BCf. ^^3H2| ACK/NACK UISB( indicator bits)OI MSSfe S^Oil BBB 4- SI 

ACK/NACK2J Si^g OH^ Q98HM , ^r^2| g^Oil ^<m^|^|. xHS^ PLPS MofOI 3^6^ TU2| 
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^ cm en gj^ioii 9\mM a^g ^ aa. gjys!&! ^^^^ah amm i>£ 221 ^xm 4* & 
a. 



(52 1) TUMOil 8H98fe ACK/NAXK b|M^ §011 AH ACK^ ^£JS TUMS S^SfXI &te 

a. 



(53 2) ^40H 2| TUMOil 8H98^ 2|2|2| ACK/NAXK dIMM §011 AH NACK^ ^8 TUMS ¥ £1 6H AH £ 
^S^CN , 01 ffH ¥<y^?ib AHUI^oj , = 2|^£j jUMOil QoSOil °<M5jo^ 

a. 



(523 3) XH S£8HiX> 6fe PLPOil ^CH& ^5 S XII Oil h\m S UIM40I- NACK^ 4><i!S TUOi'l 

sHsm^ diM 4* a a- e s^oii^ ^,01 53 221 tus ^<m^o^ ^shah 



(52 4) Eh 2f2|2j TUMOil CM& QoSM MEoHOtSfe 3^0H£r XH 2£A|0||£ s^lS^Jlf &g QoSS 
SXI 6HAH S^S^^ 2|2f£| TU^OII ^gxl§ 3l^oUH S£»Ch Oil ^ AH 4D\\9\ JUMM M§6lfe 

PLP2I 3^011 2|2|o| TUOf TU1| TU2( JU30II ttSS QoSM 2J2f QoSO, QoS1 , QoS2, QoS3£FohQ 
(QoS0+QoS1+QoS2+QoS3)=1.00|dHl ^S»B S«»» ACK fl]tf£¥E| TU03I- ACK, UD)X| TIM , TU2, TU30I 
NACK^ 4=£!£j 3?, 

QoS1=QoS1*(1/(QoS0+QoS1+QoS2)) f 0\J\M (QoS0+QoS1+QoS2) 
(1.0 

QoS2=QoS2*(1/(QoS0+QoS1+QoS2)) f OPIAH (QoS0+QoS1+QoS2) 
(1.0 

GoS3=QoS3*( 1/(QoS0+QoS1+QoS2) ) , Oj D\ AH (QoS0+QoS1+QoS2) 
(1.0 

^ Afgs^ no. oaun oim smsme ae^i ach musj plpchi pd\\9\ ivmm Ahgsm 

TUO, TU1, TU2, .... TU(P-1)£Hl S2|8hH 0| SWM NACKS TUM 2f2| TU(i), TU(j), ... 

TU(s). i.j,..s e {0,1,2,3,4 P-1} OISH1 8>E a^2J g^OII 2I6HA1 XH2£ SHOfo^ ^ 

^XIM H\&mO\ 2*^o| a ^ OIM^M 5§6h01 XH H*»Ch 

QoS(i)^oS(i)*(1/(QoS(f)+QoS(j)+ .... +QoS(s))), 

OPIAH (QoS( I )+QoS(j )+...+ QoS(s)) 

(1.0 

QoS(j)=QoS(j)*(1/(QoS(i)+QoS(j)+ .... +QoS(s))), 

OP! AH (QoS( i)+QoS(j )+...+ QoS(s)) 

(1.0 



QoS(s)=QoS(s)*(1/(QoS(i)+QoS(j)+ .... +QoS(s))) f 

OPIAH (QoS( l)+QoS(j )+."..+ QoS(s)) 

(1.0 

a§2^ ^£HS| xH^(Traffic Channel)^ ejgJSf ACK SIU(the Reverse Link ACK Channel)^ 2^3 = 
^40H2| ACK/NACK ±jfiX|- U|MS( indicator bits) S¥0il/d ACK^h S#£Jfe 3¥0II& AHSS &8t8 M 

bh^! xh^^i plpm a^&a. 



5.3 ^eH^I xH^oj S<N 

Mai^i XHy^ a^SI^.PLP^ OH 2^ Amha 3 H(Qusi -complementary code)M AhgoFOi ¥1 

sf(encoding)eCF. A. HEH 5 ! xHy^J PLP S^Stdata rate)OII OBf 8PI2I 

(fi 5)2f 

(S 6)^^EH ^§£Jfe ^! B^Kset size)^h S2i ¥s S »( complementary code set) Oil AH 

2^011^ C00| A^g£JH, 01 ^ CHI ^^S ACK fflWS¥H NACK^^ SSI OHO^a ^EH^I XHy(Traffic 

Channel )S CI, C2. CS-1 , CO, C1. 2J ^AHM S^SJfe ¥s(code)^^ ^*(cl rculat ing)£| W 

a. 
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(S 5] 



Data Rates 


Slots/ 


Transport 


Code 


Repetit ion 


ACK/NACK 


ACK 


Quasi 




Physical 


Unit/ 


rate 




Period 


Indicato 


complementary 




Layer 
Packe t 


Physical 
Layer 
Packet 








r 

bits 
/Reverse 

ACK 
channel 


code set 


19.2kbps 


32 


1 


1/6 


16 


2x4 slots 


1 


{C 0 } 


38.4kbps 


16 


1 


i 1/6 


8 


2x4 slots 


1 


{C 0 } 


76.6kbps 


8 


1 


1/6 


4 


2x4 slots 


1 


{C 0 } 


153.6kbps 


4 


1 


1/6 


2 


2x4 slots 


1 


{C 0 } 


307.2kbps 


2 


1 


1/6 


1 


2x4 slots 


1 


{C 0 } 


614.4kbps 


1 


1 


1/3 


1 


1 x4 slots 


1 


{Co.Ci} 


307.2kbps 


4 


2 


1/3 




2x4 slots 


2 


{Co.Ci} 


614.4kbps 


2 


2 


1/3 


1 


2x4 slots 


2 


{Co.C,} 


1228.8kbps 


1 


2 


2/3 




1 x4 slots 


2 


f f\ f\ f\ s\ 1 


921.6kbps 


2 


3 


1/3 




2x4 slots 


3 


{Co.C,} 


1843.2kbps 


1 


3 


2/3 




1 x4 slots 


3 


{Co.Ci ,C2.Ca} 


1228.8kbps 


2 ' 


4 


1/3 




2x4 slots 


4 1 


{Co.C,} 


2457.6kbps 


1 


4 


2/3 




1 x4 slots 


4 


{Co.C, .Cg.Co} 



[S 6] 



Data Rates 


Slots/ 

Physical 
Layer 
Packet" 


Transport 
Unit/ 

- Physical 
Layer 
Packet 


Code 
rate 


Repetition 


ACK/NACK 
Per iod 


ACK 
Indicator 

bits 
/Reverse 

ACK 
channel 


Quasi 
complementary 
code set 


19.2kbps 


32 - 




1/6 


16 


2x8 slots 




{C 0 } 


38.4kbps 


16 




1/6 


8 


2x8 slots 




{C 0 } 


76.6kbps 


8 




1/6 


4 


2x8 slots 




{C 0 } 


153.6kbps 


4 - 




1/6 


2 


2x8 slots 




{C 0 } 


307.2kbps 


2 




1/6 




2x8 slots 




{C 0 } 


614.4kbps 


1 




1/3 




1 x8 slots 




{Co,CJ 


307.2kbps 


4 


2 


1/3 




2x8 slots 


2 


{Co.Ci} 


614.4kbps 


2 - 


2 


1/3 




2x8 slots 


2 


{Co.Cj 


1228.8kbps 


1 


2 


2/3 




1 x8 slots 


2 


{Co.Ci ,C2»C3} 


921.6kbps 


2 


3 


1/3 




2x8 slots 


3 


{Co.C,} 


1843.2kbps 


1 - 


3 


2/3 




1 x8 slots 


3 


{Co.Ct ,C2,C3} 


1228.8kbps 


2 


4 


1/3 




2x8 slots 


4 


{Co.C,} 


2457.6kbps 


1 


4 


2/3 




1 x8 slots 


4 


{Co.C,,C2,C3} 



mm HCH AH ACK fllHS^H 3I^6HAH 3££l NACK2I- 2^30 =SS MBH^j XH« (Forward 

Traffic Channel 2^21 NACKOII CHgoHAH C1 . C2. C32J £AH^ »aiCHS AH* ¥s(sub code) 3* S 

gSQ. EJtt. 0l^0ll£ ^oHAH 2S2I NACK^ 8898 OAI CO, C1S SBBO. 01* ACO SBSffl 
2£§ exiam. AH^S SEH5! XH^(Traf f ic Channel )£| PLPM S£ttCt. XHS^OilAi Ahe^i^ 



35-13 



gJH 116] 112002-0031094 



¥s(quasi-complementary code) g II Oil SB §Mb ft6!3|I» 0H£ S^SrXI ^}|£f 4^ 

*!3I £¥ S^e(Data rate)OI| OSI- 333 SB B^Kset size) SOil CQ-EMH 0, 1, 2 S-1, 0, 1, 

, 2J £AH^ £&(circulat ing)9D. 



6. QIBB ACK XHy^l ?S S BftB4 

£gJS ^EH^i fl|« (Forward Traffic Channel)^ S^£l^ 2^21 PLPMOII CH3>0|. 4*61 31^ PLP2J 

01¥M SJSB ACK xHy (Reverse Link ACK Channel)^ SftBCK B3I 9jBB ACK xHy (Reverse 
Link ACK Channel)^ ACK/NACK CHI A| XI 6rU21 PLPOil 91^ 2*^21 TUSDK5 ohU2J ACK/NACK 

^(indicator bit)B HftBO. OdfAH, sjCH 42H2J ^H*je! TUMOI ftBB y Oil AH 
b 3^ 2J»» xH^Oil A r g£l£r ACK/NACK XHyOII£ 4JH2J ACK/NACK Ul^r 3if9Lr. §^ 42H 01 B2| 
TUMOI M§£Jb S^OIIfe 010)1 6HS6rfe }H^E*B2| ACK/NACK UIMMOI a$QD. 

6.1. sj»» ACK XHy^ 2^3^ ACK/NACK ^2J 30IS 

Pi2^ ^SS ACK 2^£lfe ACK/NACK <M^2| ^}|£!0(| ^oUH 3|ftBO. B BBOIIAI XiiefSh 

te HARQ B±IOIIAite SR-ARQLI- SW-ARQ HS^eOil &3I2J0I BB i§§[ ACK/NACK 2^^^IB Ah§5 r ffl , 

0Fen£f uoi er&r iiae ack/nack <y^2j 401^ 2^21 msh^ 2^*011 hiohah aggo. seb m 

£H5| XHyOilAi £££|£r 2J2J2J AH^ ¥s(Sub code)2J ^iJOPr 1 ftS(slot) £fer 2JCW 2 
ft*S(slots) Ol LHS SIBS°£ 3QI 2:HSI ft£B(slots)S 4^6^ SH42I PLPOil Diesis AHM ¥ 
S(Sub code)M &I£A| 4= SICK ^, M2HS! ££01| Ahg£|£r £8 ¥118 ^£A| 1 

ft«(slot) 2 ft9S(slots)0IIA| S^OI gg£|£^ tf^iaCf. dr^AH 9*B ACK/NACK21 

sjch 2 *5M(siots) us a£ 1 6S(siot)°j Bfls a^aoi, bb bbb ysis ^ao. b?i £ 

3a B3I £ 4^ Si& ti r 2r SMI 2|2|2| S£80ll fife AHM ¥m(sub codes )M MSD. 

B^l ^SJB ACK ^(Reverse Link ACK Channel)^ ACK/NACK OIIAIXIte M£H^' Siy (Traffic 

Channel )2| PLPJr AtSSfe Mil 2£*(Packet data rates), S°£(Packet Format, Short 

Format/Long Format), ZldlH 41015! a E|-ft»( I nter I aced multi-slot)* Argafe D[0\\ EUO- B3I 

(S 5)21- B3I 

(S 6)^^ ^^9Cf. 2j^B ACK xHy (Reverse Link ACK Channel)^ 2*£l^ ACK/NACK CHIAIXI^ 

&^l MeH^j xH^(Traffic Channel)°i PLP^F ft S°i!(Short Format )e AFg6 r H, 4 410151 HEI- 

^^(interlaced multi-slot) MSo[^ 3^ ^2f2| PLP S^§(data rates)0il 0>E|Ai ^^Ph 4 

^5(=5msec)ei 3Jolf 8 ^^(=10msec)£i ¥ 3>hXI ^, 4-^^lfe 2^ M£H^§ 

ai§£?¥9 1 ^^oi a «e ^oii ^ en ^^21 a = b ^soii ^1 ack/nack oiiaixis Aia a§ 

sKtime multiplexing)^ S*BQ. QJ£fAi , ACK/NACK OilAIXI^ 2^ M2H5|g 4*£!B 

A|§o^ ¥E ] gfifa^l 1 ^^0| 5!SB ^Oll 

^5| xH^(Traffic Channel)2| PLP 2^ ^Oil «^Sf ACK xHy(Reverse ACK Channel)^ 

¥EH 2^£J^ ACK/NACKM 1& ACK/NACK 0 1 §S|& ttH , ^J\J\ 4 ^^2J 3? QD\ £ 331 ^01 #4^/ 
& Wi SOI ACK/NACK^ HH^ ^^(Early termination)© ¥|6H AhSSO. SEB 

fe^l ^8 MEH^i xHy(Forward Traffic Channel)HJ PLP2J A| AH ^ ¥s(quasi- 

complementary sub code)2| E&m ¥IB SI 01 OIIAI XI (control message)^£ AI-S9Q. ^> h ^l £ 4£r ^ v O| 
^?Pr 8 ^Sei 3^ BJRHSf &3I2J0I 2^£J^ ACK/NACK^ BBF^ ^(Early 

termination)M ¥ioH A^g£|01, ^4= S^£J^ ACK/NACKEIOI ^£H^| xHy(Forward Traffic 

Channel )2| PLP2] XH££ A| AH « ¥m(quasi-complementary sub code)2J «B HOI CHJAI 

XKcontrol message)^ Arg^a. Oi^lAH Hffi gS(Early termination)^ BS §ms| PLPOil BS9 ft 

^6ioPi 012011 oisa aiB9 46in ^ehoii/h s^mnxr plpm 2^ » 

01 4^ 9±t= 3? CH 0|«2| ft5 S^M ^SH^ xH^^ S^5fX| 8HL"AHSS PLPM 2^^°^ 

AM 2^111 S3rA|3PrflB BBO. 

&OI MEH^I *Hy (Traffic Channel )S| PLP^r 6PI B S°i!(Long Format)* A r S6 r ^ S^Oife PLP 2^ 
M(data rates)Oil tEfdrAi' 8 ^S(=10msec)£i 2Hf 16 ii5(=20msec)£] ¥ 5 HI ^301, 

S4= &lWI£f 5f4= BM 2| ACK/NACK2I «Sg ^Ol ft S°i(Short Format)2| Sffl»Q. 



6.2 2^H^Se2| 84 Oil 

£ 52f £ 6^ B ^S2J ^AlOil CTiM e^2| Oil S SOIH £20|Cf . 2MH 2j^8r^^0l ACK/NACK 

Oil 2| B SI 01 « EH 1 #^/PLP2f 2 ^^/PLP2| ^ ^^SlOj, S^*Oil QI6H * 
3^ 8 01£ B^HPf ArS9a. 

#D\ £ 50||fe 2 ^5/PLP2| g^OM HARQ S^OII DS ^5 XHBI 11§ SOI^H S^fe EBOIO. #D\ 

£ 60il^ 1 65/PLP2J g^0)| HARQ §^Oil MB ^5 xH£l Hi MOj^H Slfe EBOia. 4tD\ ¥ B 

XHS^ A| Oil A^6 r ^ AH^[ ¥s(Sub code)2J 2 ^5B?1S ^BSfeXI OHJH 1 ifB^ 

s ^tyar^xioii 2j oh ?^sa. 



£78 £ ^S21 U^BSIB.tiAl Oil Oil CTidh Q§ QIOIEH AHbl^M 30 BB 3^ 0101921 XH2£ Al SI 01 

me£0|CK Oloh £ 7* S v 56hOi B ^SOll df^ D[§ QI0IEH21 JM&£ M SlOj if§* BAH 81 BBB 
Q. SEB Olor21 B S OIIAI .01 8H2| ^21^ §^| ^|5H QIOIEHM ^^ISrfe ^<^^lfe ^IXI^^^ 4^<M 

D\£z BB5IS ftBBSS W§ Q| 01 &i $<M£(b ^r§6r0j BBBQ. 
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£<M5|^ 300&^ICHj AH Q§ QIOI9 Aiding »t AFSXKM Cf§ QIOIEiM £a£!0. 01 CEH £ 

d£J^ QIOIEIfe Cfi Ql 01 EH AHUI^M »te A^XfOOl ^aa^ 2| AHd|>i HI 01 Ei M(TUs, 

s=o, 1,2 )oii amo\ #*b ^mmmou aa gAioii 3§aoi a^a. nam #:>i aioi 

EH 2| B^m^ QI0IEI2J 5tXI ^011 aa PLP2J ^£5f Qaj| ^gQ}. 3518 OimOIIAH ^Sb QIOI 
E)2] m^J\ OB 4 S«2| QIOI EH oi go f q,| S ggea. SEB 0|oH2J ££jM S5| ?|oH 0|« 

£ 8£ B HtBOII Ufa Lff QIOI EH ^6! A| QI0|E)2J flia^OI 0|^0|X|£r 3t§§ ggSh5| 

9\m ^a^isf ^pissi aioi ei mesoia. 

B SSI A|-e^0||^j ^aaH2X> Site 0101351 AH^ QB 4 g#2J QI0IEI(TU0, TU1 , TU2, TU3)£I 3^ 
^, #5| £ sail £A|B 40031 HOI ^gBte g^ &5| H*SK3» Site QIOI EH 

te 6JAB d^2l US &a0|| 2|6H QIOI EH 2J a^MOl 33301, &5| ^£»Sj» 2^#0|| 

0}& SH42I g a 31 SMI 3L! (Physical Layer Packet, 01 SI- PLP a ») eflZM- 3§@a. &5| PLPE *lfll£ 
a^£lte Air &2| Eh?lfe OlLia. Olte & ¥1011 A) HaSte B9I0ID1, «HIS Air Nte 
£ ^HSJ g|2^ a^i* 4* 21Q. ^. £ 8011 £AIB 410if SOI UH21 PLP B?I5| 3 i?§2[ a^H 
4^£ 0|o>2| ^SOIIAHte AH^ QB 4 SffSI D§ QIOI 6fU£J PLPH^ =?£am, 3 S 

21 4^51^. 2££|te 3?I «l£ ggglP. 

&5| ^a5lte 300Ef ^ICHI AH AH si 4 SH2J a§ QIOI EH SlUSI saHIHIIH3i!°S zpgg QIOI EH 

• S*BCL &D\ 4 g#2| a§ QIOI EH ^ £ 8011 £A|& 40031- 301 TUO - TU35I- SO. &5| 

at qioi eh ^ smai gaxH^nH^^ =ps§i an ejaaaans ^51 smsi gasman's 

fc S^^l 410 - 4300II H2^| ^SaCH ?S9CI. SEB &5I S a XH H M 3! S 2=51 S^OIHsi 5! H 
ffl ¥m(C 0 )OII £|oH QIOI&H^h SO. £> h 5| Sa»ltfIIH5!S 3 if§2f ^aii dH ^. 2^9 3£2J 

Ifl £a» ^o W> ^§oj ^^|^ 012H & ^P^SfOj ^£ SAP. S 6IAI Oil CHI AH 

ca^AH 4tD\ 300&X\°\ QIOI EH #D\ »U2| PLP S 3S Hffl 2^£J^ Ql 01 El (410)51- BO, SEtt 

fe^l S S^£l^ QIOI EH (410)^ Si§ Of 2} ^0| &]Eld|^£|01 Si^Hsl ^2 1 4 §^°J D§ Ql 

OlEIStTUO. TU1 , TU2, TU3)5^ S¥ S»£|0| 2iP. B «A| Oil Oil ma &OI 3 ^^^^ 

plpb ^§ ^^i5i 2^3°^ §i- goj AhgttoiMi ^^i am xi- qioieis t 0 si ai§oii 

AH ^<M6fCN , 01° UJtB A\SJims\ QIOI EH MM ^^BCI. B A^XfSJ QIOI EH 4 §11 

2J Cf^ Ql 01 EH £ 8011 AH ^°sl SAIS ^MOIEf. 51 Oil AH QIOI EH ^ ^6J5|01IAH 4^ 

&m raw n xh^ « ^^^isf ^fci^iasi oi^^si eoii coa na aiz^s ^aa. 
^<M5i^ xiaaoi qioieis aaa^oi a Ate 9 ^1 4 en3 qioieioii oa a§ §&^i 

m ££1&Q. 01 51 AH P3S6hCN SAhohfe 2£ ^XHI 4 QIOI EH 21 TUO, TU1 , TU2, TU33 

qioi a Dm- sBaoi at crcm ea\&o\ crc Goooei ^doi sse 201 so. oiai-sj ^soiiah 

XI3g ^S'OI^ CISSQ QIOI EH HI CRC SAh^if GOODei S¥0|Cf. 0|£f at e&<ym^ 

4 gfl°] QlOIEHO^a zt^l 4^<y ^S(ACK)Hf MSH (NACK)Oil CUB ^SW. ^, &D\ 

ci^soi ae&-.g¥oiDj ^iw^ pbsoi ^hhb s^oia. nan 4=^51^ ^51 
aAhaaoii ma a§ am qioieis ^^b 51x1^^^ bsq. oira a^s mu°i 

QIOI El Dl-Q- ^, ^51 2| TUSO^Cf ^<5J ^SUf 4-<y ^HH2J ^111 ohUSI HI 4^£ SI 

offl, z| Tu^i 4=<m ^s-if ^mm m o\&°\ biMS ^^n- 4^£ aia. oisfsi ^soiiah^ smsi aiM 

^5| ^<M5|0IIAH 4 §W°J QIOIEIOII CHSI-OI 2SS ^31 5 1- S¥ ^^ei 3? ^51 4^<M 

^s(ACK)e &a^ ui^fe 'nn's ?agot, 4 g^^j qioieioii o\mo\ sse ^m^h £¥ ^nnei 

4=^ ^HH(NACK)S ^dl^ tilMfe '0000' £^ ^^SCK 3EHH^ $<m^j Q|0|E|0m ^^1 S 

5 £b 4^6] ^HHS 4^ aa. 

3aB aAl £ &2&6^0j «a»0. ^51 300&51I0||AH 410°l QIOIEIS ^^B ^ 4^^5I^ 

^EH a§ ^1 SMBQ. £ 8OII £A|B d^2f ^0| ^^5|^^EH Off §&^s^ 4^<^l£l 

a ^<^5|fe 302^31^ Siy^OI XH2$ S^5^ Slfe5hS aAJSQ. 0|6f£| Oil AH XH2^ 2?&, ^ 
51 QIOI El § CRC SAfiHI 8AD5^ B«e Q|Oia5^ ^XH6hb SSO. 3&HHM ^51 

^ a^5^ sife g^ £<mb Qioia g amsi QioiEia£ Aims s^oihs 3ioB5iis aaam, an 

XI 3^ ^, £^ QIOI El 2| 2#0I SSB 3? 304B^1I^ SS&O. ^5| ^<M5|^ XH2^ ^^5^ 

304&5ii^ asahoi ^51 qioieh^ ^5 a^5^ 1 plp &?is 4^aaa^5hs smb 

a. 6PI SA^a 1 PLP B?l^ ^, £ 8 Oil £Aie 4103 SOI 5! ^1(C 0 )^ DhX|B| 

2J Co #3(430)21 QIOIEHB * HOII Oi SS ^^5^ 4^<M ^S2J5^M BAfKQ. 

01 a B a API- gflB 01^^ ^51 2c QIOI El 21 2^01 gg& S^5h 019 3^5} ^XH^ 4= S15I CCH 

&o\a. ois ytafe, co #i(4io)s tosi aisoiiah a^siw, Co #2(420)^ tisi aisoiiah a^sn, 

Co #3(430)^ t22| AISOIIAI 2^C|. 3£U ^5| Co #1(410)21 2^ t03 t12| AI9 AJOIOII 

4=aaW, ^51 Co #2(420)21 2£ 1UI^ t1» t22| AIS AhOl CHI 4^^£JH, ^51 Co #3(430)2J 2^ 3 
Hf^ t22f t32J AIS AfOIOII 4^180. Ufa AH ^^5|fe 6[U2| PLPg 33K2| QIOIEHB ?SS 3^ 

32JM 4^^5|^ -a*8f3 ^51 ^<M}|^«E| £B QI0IEI2I S«O0 CUB P§ i^ll 4^!6f 

aeoii ^as qioi&mm ^ am 511 @a. ^, £ 721 308&5ii^ ass^i so. 012* aoi 308&5ii 

S aS6fe S^M £ 8M S3E8K)I OA| ^S6^ 6PI2I BCI. S &!«H S^S Cl§ QIOia(400)5f 
TUO, TU1, TU2, TU3^^ 4, e^2| D§ QIOIS^ ^££JI2, ^ em S^tt Cf§ Ql 0| EH (500)5|- TU1 , 

tu2s 3^H2i om Qioias ^psa^ g^ a ein a^e as Qioia(4oo)2i a^oi &^£ie ¥ 
a^» ae qioieh(soo)s a^a^i soia. 

aa/d &5i ^a5i^ 304951121 ^51 aAfSjif 1 plp &?i2j qioiehm ^aB m g&a^5^ 

^asi 308931^ a«ffo. om aa ^51 ^a5i^ ^51 304B5iia saf^hi 1 plp basi qioi 
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Eli &6!B om 3¥ 3*. feOI £ 801IAH 5 BKH ¥1(C 0 )£ 2SB X BHH Co #1(410) 

2fe ^ feH JKH £XB Co #2(420) Oil AH g& ^ 3> h £SB 3? 306B3II^ aSBCL 

±n\ 306 e^i^ asshte 3^ 1 plp b?isi qioigs 5? aaspi soil e&^s^i- ^a a 

3^012^. axH a^gB qioieisi ^tim §go, 308B3ii^ asBO. ^, s bhh ^5 eo 

#1(410)011 A1 gg& 3^ ^ BHH ^5 Co #2(420)2* All BED Co #3(430)g ^fclStXI S2 Oi D 

g QIOIEHSS adSMI SCL 01 S £ 80IIA1 tffflfiB BS¥fi 50031- »Q. 2B £HI 2| ag QI01EJ 
M£ B£6| QIOI El 2| £/HB« SAISfe 2±2£ £ 8 Oil AH 4002] TU0^ ^¥1 5002] TU0B 

SB 4*2 Si£Oj am 4*2 8lO. #31 aa^lfe 306B3I0IIAH BXH a^eB QIOlEi 4 2 821 S5¥ 
& 400^ 0188101 PLP 2] aaSXI QI0IEI(M)2| aaM SBBD. 3£J * &D\ 

308B3I^ Sa»0| £ 8011 2A|£ Df§ Q|0|E|(500)2i 2£M *8ffO. 6PI C[§ QI0IEH(500) IB 

emsi plp2^ ?astoi-oia jh2] mm a^a. oiaa ass 01221 QioiEie(4oo):D} ztoi 
3^21 asa mm aan 4-2 n #5 2^ ^s ii2§ ^^m 4^2 aio. 

SEB £>0| aa:>l*= 302B3I2J 3A^j» §S XHaa^ fi^S^ a^B go a 0 | ^<M^| 

te 310B3l£ SS»0I 1 PLP B¥l^ aa^ ^HHSh^^^l-M 8 AI-BQ-. £,OI aa^lfe 4PI 310B3I2] 
SA^Hf 1 PLP BSNS ^1 BflB B3 ^feS P§ ?M 3E1 H3BCK ^, B3 

as 2E^f c,ei 3^ sgs c,2^ BaB * 314&si^ sa&D. ouiai 1 plp bab. a?i 

33H2J iff S6() aasife QI0IEH ^. 400 a§ Q|O|EHM(TU0,TU1,TU2JU3)O| 32H2] a^2^ eva 
QI0IEHM(Co #1, Co #2, Co #3)0] 2¥ aa^b §?I 2I0IBCK 2B &D\ 400 Cf§ QIOIQM^ £|2= 
aa 4 Co #1(410)21 aa Ol^Oilfe &J\ Co #1(410)21 aa2J £S SEte UN Oil Co #2(420) U 

Co #3(430)2] ?aoi &TBtfi 4- SUCF. £>0| sis 01^011 aa^fe QI0IH2I ?ao|| QimOib 2 9M B 

^61-cm ch g aii si ma. m\n 1 plp b?im s^oi oi^ois^^^ sa^ ^»oib lh 

¥ ^^011 2im*l Sis 1 PLPM ^SB ^52] ^H^OII [H§6^ S4-^ 2^£JS1^^^ HAf»fc 

21 BBCF. 

^Ol 310B3I £E^ 312B^I0ilAH 314B^I^ 5186^ 4-^9 XH2^ 2^11 3M 

ahoi 2^oii asft aioia^f ^jum^iim smbo. ^, 401 s^£i^ aioia^ a§ qioieioih^ 
ae e&^^^i- ^sa. 6TPI a§ g&6ims SMBfoj ^01 ^<m^ qioibh e ^ ch s mu2i qioi 

92) 2^01 ^^EJSi^^^M SAfofb 20IQ. 

^Ol 314B^II2J 3A)1I S^OII ^SB QIOlE^f ^XH6^ 3? fe^l ^^l^l^ 318B^1I^ 3 

gXI 3¥ 316B^j|^ SSBO. ^, QIOI EH ^l- 4=^^l0ilAH USSff 1^ P39 

B QIOIEP* »UE 316B3IIS SSShOj 2^ QIOI El B XHSftBa. OlffH XHS^^ 1 PLP B 

?i2j ^mo\ msLQ 3¥2f ngxi ^a 3^ =?mm 4= aici. ^, 1 plp b^|2| ^^oi 
^3 ?^b as ¥i§ 3E§ eamoi, aioias xhs^bq. nam i plp b?|2| qioi eh ^i- 

XI ®S 3^ ^. 2 80IIAH C 0 ^ #1(410)2] 3£B 3^ 2^ C 0 ^ #2(420)2) ^ 

*wxia s^b 3^ am. ^mm 2es 2^ qioieim pai ssskx ms^BP. 

BB0II 4f5| QI0IE1 g fid Oil £S& QIOIQ^h ^XHShfe 3^ ^<^^l^ 318B5|I^ S«8t 

01 mailt aioiEi^h 2 oi^ei^a safbq. a^i 318BS121 sa^hi na^it qioieh^i- 201^21 § 

¥ 322B5ll^ SHBO. 01 HH d^lfe d^A|2J ¥^2f §g&[ a^i^ d<^5H0^ 8h2^ ^U2J QIOI 
EH Bit £PI d^Oil AimB 6hU2] QIOI BIBS 29^01 4^2] QIOIEHM i61S 3¥2f BBB SEH2] 

^^2^ b^b * oia ma^&a. ois o\\m mo\ ^^sfb s^ia »o. 4 ^H2j a§9 qi 

01 EH g TU02J QI0IEHB01 2^011 ^HHB ^f§6^ f ^^1 TU02J QI0IBBB XH2#mB BO. 2 

b 6Pi smg plpm ^^6^ 3^011^ fef^i s^i a^ Aia aoi 4^2] Tu^^ sss^i aa. wb*m 

PLPM AH^OI 3^0)1^ TU1 LH XI TU32I 9| XI Oil 2^ Oil ^HHB TU02] QI0IEIM &}^5fOI =? 

sbq. * smsi PLPe ?a»a. oia ^oi a^oii umm qioi eh m^2^b plpm ^^b * 
chAi s^i a^ Aisf aohssa mm&a. ahsoi plp^ smai 

sb a^i qioieh^ e»ao. nam a^t aisoi sb ah^oi &gz\o\ smsi b^i^ 

bb ^^i na^t QioiEi^f 2 oi^b 3^ m\ ^^^i^ a^oii ^hh(nack)s qioiei^^ a qioi 

EH0II §4-bH(N)B^« 3MBD. 0IB 2 8m OIIS ^S6hB, feOI ^6! a QIOI EH 4 
□I0I EH (TU)^h £]2^ ftllKB QIOI EH I>h S^bH^f 9BIB 2^H2| QIOIEH^h gSSKH. 2^H2] Q|0|EH^h ^HH 
B SDK ^'Al Oil CHI AH ^ 4 §#2J QIOIEH(TU)^ ^^l£l^ 3^M OIIS M&2U 2^ 

8^W §2| QIOIEH^F a^Slfe 3^0112 S^SMI ^ 9XO . S «AI Oil Oil Al^ ^IB bh2f ^01 

2 e^2] Q|0|Ei(TU)^h 4^1 Oil AH CI3S0II SgoQ, 2 ^^2] Q|0|E](TU)^h P3S0II ^IIHB 3¥^f 
BO. 6PI 322B^II2j SMia a^ ^HH QIOI Ei^h S QIOI EH ^2] S^bHB 3^ ^<y^l^ 

324B^i^ aa»n. s^bH^h o^y a^ 328B^i^ aaao. 

BXH 40| a^OII 61 MB S>, XHa^OI fi^S QIOI EH ^1- ^a a QIOI EH 2J S^bHB BXH ggS* 

B 324BP1IS aaaO) XHa^OI QIOI EH 2| B^ dlMS S^B blM^ B^^ h 51B^fM S 

AhSCh B^ UIBOINCHB SMfe AHbl^2] §W(Type of Service : ToS) 2^ Q.=?& AHtil^2] M 
^(Quality of Service : QoS)OII CUdf 39IF 4^ Si2W, 01 B DISI QIOIMS ?«»^U 2^ OIS 1 

a»^i ab S2£i§§ Afss 4- 9ia. ^a^i^ uie^ b^s ^b^« smb 

HIS^ XHa^ 6H0^ of^g? 328B3IS BBSHl. 3^X1 3^ 326B3I^ BBBQ. 

^^1 ^a^l^ dims B^Oi XHa^ 3^ ^ QIOIEHMM ^x[5j£§ B^S^U 2fe ofU 
2] QIOI EH M B^tf 2l^eii ^£JSH2, Cf§ QIOIEH^M 514^' B^ShOj XHa^ BP-. B 

boii bissi b^oi om^u. 2^ a^ ftina qioiei2] ^a a qioieh2i ^oii s^bH^h 
ofy 3? 326B3IS aanoi ^a^?i^h qioi eh 2] b^«4*s i§sq ( 01^ qioiehm2j b^si 
asBa. 01 1 i§£ sm2i qioi a b si^^2^ b^^2^ s 4-2 sisoi, a a 011 

AinRB QIOIEHM^ ^a^?l01l Ttdi ^Mm B*»8JEa ^giJ 4-2 2iCf. 01 b A|^H2| £31 AfBOIH 
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XDS£0l OI^CHIIfe S^S SE 9g SZolOl CH 4AII8I gg&P. 

£ 9fe S g*ga iJ ^AI OIIOII OiSi QIOIEia XHS^OI Ol^OjXIfe 3^ XHS^ A| Q|0| EH3>|- EL^afe 
5§ £Ale[ ESOICL 

eis 4g& rn-a »oi 43ma qioiehs «<Msmii si;= 3¥ 1 plpoi 3gf°s ^4am, sgsi-fe 

¥Sfe Co. C, -2| i£:Og 01 ¥0) SDH 314 SIS ££!lf QI0IEH§(TU0. TU1 . TU2. TU3)(400)S 

s esH ¥m(c 0 )s oisstoi ssam. 431 ssa aoiate 2 &m S sou ah 4 gna qioiepi- 
seao. 43i $<y?ife 431 c 0 a 299 a en ^5 #is t 0 a aisoiiah £<y&a. mm 

4-<M3lfe :4:4a AI2I0I 33*8^ 0IS 4*tdmQ. 3EIH 4=i!9 QIOIEHS ^ P2SS QIOIE) 

g CRC3I- G00D2J QI0IEHSS Si&D. 431 4=^31= CRC3I- GOODeJ QIOIEH0II 0)8101 4*£! 4S(ACK) iJ 
SI £<M3|£ S^Sfffl.' CRC3I- BAD 2! QlOiaOII CH8101 4=<M ^DJj(NACK)S ^^^IS «ese*a. 01 tCH 4= 
<M3|S¥E) g^Slfe =^<m as SEi= 4=<iJ 41 IN OH CDS tlib AD\T\ QIOIE) 2|^0H CHSKM ClgSSt! 

s meg gi sfe ^11 s&ia. nam 431 as o)¥oii mm uissi aiss 4#& tua sa. 
401 4=^31 £¥0 g^a ai oi¥0)i »g diM3i * 1 100' ej a? tuo. tui°i qioie)^ crc a Ah 

§31- GOOOeJ S^OIH, TU2. TU32I QIOIEHfe CRC 3AIS3f BAD2J 3¥3^ 43I& 3A|§a CRC3I- 

BADPJ QIOIE) Oil CHSIOIfe a§ if #2011 AH gfMHO) 431 C 0 2| SgSCf. 01 W t^Sfe 3¥§ 

E 90)1 OHAIShSO. ¥ QIOIEIOII CHShOj gS HIS9J 9¥ 410-a, 410-ba SOI ^X|2Jo^ 2B*! efet 
S^U TU2« S^oHAH B.^S 4*E SID. 3£I2 ehB QIOIEia Cfg g&<Ms3|- '1000'0|H 

TU12I ¥tf£¥)3|- 3[Vg feg 3¥EI 3I48IB, TU1SIS 2 SI B^ohO* S^ft 4= SI El. Oia SOI 
S S^oHAH B.m8KM S£8|fe 3? £ 9°l 410-cSf SOI 4=E asffl. BWSte TU12J 9\x\m 

TU221 TU3SI AIOIOII SEfe- □H|B|0|| ?|j|8hE^ m, Bl^Sfe TUa ?IXIfe 

4= saia. nam 431 ihs*@ qioieisoii °IoH dai crc BAom qioie)3j TU3ei a? 

All aJKH #3(HIAJfc 4 §H°l QIOIEIfi gl^S AM S¥0II TU3(430)^S e.^oh£= 4=£ 2i 

a. oi £f soi s^oiie QioiEta cRc^h bao°j am ¥sej c,s oiesi-oi TU3°is sg& 
s?(44o)g s^shE^ .ea. aioiEia s^s^ gej- oia& ass 3n^^°s oi^chsck 



StS dl2f SOI S igg □! QIOIEta Ss AIOII Si^2£ QIOIE) XHS^OI 0|¥O)XICH, ihss 
A) CHI ffla^ X)£l gf ( throughput )S Is Si 4- S{fe 0IS0I SICf. 

(57) 3^21 S9I 
S?S 1 

geisis sags m^sn smmm duich 421 ah« g^s°i ^^ts s.m mm vsii 3ixiw 

43| A)H ffiS S»U CIS AH til ^ gSSOII Q>5| ¥<a5!g 3>WM, 43| ?SSIi g£|3)|g §S 

i§ ^4-a is§£ seem 431 se@ §s§s ^o)£i aizi^^ss ^xis a 

^sm 2j- #5 sea 3 son □& &01 4=^^°^¥ei sboii obi 431 sail s^si^ 
gfaoii SICHAH, 

43I S3I ^5 SSOII EH SH 43| 4=t!^°^¥EH 43I S3I S^S SSi LH£| 43| AH 

H S^S § SO)£ Sm^l 4=iil 0||£)3h taeW UCH XI g§ISS §UI£ 4»<!i!SlPfe ^l^XHS^ 2? 

i\ sis m 431 sHhs 4=<y@ i^i§ Hiae 431 4=^1 oiis.H3h 431 ^jche sma ah« m 
mm 431 ^4»a ahm i^§°i 4= a a?i lhoiiah amsm 431 S3i s^a gira §aa 
? 2s§§ ^§2? sife 431 sa. 



S?9 2 

flU&OII S10)AH, 

431 4=<!i!0IIEi3h tt«S~/H£ M^S S^6D0f Slfe 3? 431 £31 IMI g mti\S. 4=<Ma § 

as flia& §2§Eis e.^si-01 431 ^4-a Anas^sa 4=eig ? 4 si 01 a^ss ^§°s si^ 
43i aa. 



S?S 3 

BI1S0II a0)AH. 431 AH a I^§2| S^S, 

E)a ¥S(QCTC)S A|g8|01 ¥SSf8hO| S^Si ^§°£ Sffe 431 gfS. 



S^Ptf 4 
SI3S0II aCHAH. 

431 ¥Sa 3E ^5!S 01 El ^4513, 431 3£ *!! Uia ^§ 2£1 Algol Of S3| S^S 4* 



35-17 



g;>H s§|s 2 002-0031094 

see ^§°£ shfe m\ aa. 

5 

fllllfOII SICH/d , 

6PI a^Slfe AIM g^if &UI §SH5! 2$ a^& §■ IHS^OI Q^?@ AIM S^OI mU 

oi^f ^iHShfe &oi aia^oi M— mmsi vsa 2£i aaaioi a*g§ ^s°s sife 

4^1 »H. 
6 

HI5&0II &ICHAH, &OI ?SSI 3E°I SSS, 

£P| 2E 3! LHOIIAH A^£|X| 8tS 2E1 g £AHS S§§§ ^§2S 8H= &3I a 

a. 

S^S 7 

xaeeroii slouh, 

&3I 2E iJ! LH°I 2^ 3E1S ¥£218K)i XHa^OI AHM S^SS * fflSS 

01 2?£|fe 3^ £31 A|£f &S 3E? 3^ 2! LH°| 2E1 338h01 XHS^OI fi?3 AHM S 

^§1 Kissers "§°s 8n= feoi aa. 

S^S 8 

HI2S0II 21 01 AH, 

fe^i Sdis ^asixi ats ia§g aw ?d! ^aoii oa- Qioia em S4=a isti ^s°s si 
aa. 

9 

9 

ai8»oii skh/h. a^oii awe* aim mm°i 40* £&o\\ umm aim mmsi 4=21 a^wioia, ^ 
mm& 3^ sa diss emshoi ssera =§°s sjfe 401 aa. 

s^g- 10 

SI9&0II SI 01 AH, 

feOI S£8|fe AHM S^OI 221 01 & S£oH0f Shfer ^§9 AHM S^S S£g S4» 012011 

aim s^°i a^oi-go^ ^tiaaQfe tisi 4=<ysife &:>i a^oHot it umn ahm s 
soj g&sm, d§ 3$ two* & gai jhssmss ?ssfe aim m^ii ats§ ?§°s 
sib aa. 
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JE&t 



51 ^2002-0031094 



BER 



R=1/6 with code 
combining 




R=1/6 Turbo 
codes 



R=1/3 with 2 packets 
combining 



3dB Gain 
Es is Mcresed by o factor of 2 




R=1/3 Turbo 
codes 



3dB Packet combining gain 
(averaging in AWGN) 



Eb/No(dB) 



Gain for code combining 
using R=1 /6 



Es of R-1/3 = Es of R-1/6 Es of R-1/3 = 2X Es of R-1/6 
HARQ Type ll/lll Non HARQ 
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£&2 



\JH ^51^2002-0031094 



CONSTITUENT ENCODER 1 



201- 



b |«' 




-202 



Jtitti 



CONTROL 

i 



J 

204 H 



CONSTITUENT 



203 

"ENCODER 2 Jl 




SUM 
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5JH §16^2002-0031094 



TB3 



1.25msec slot 



t4= Detection & 
control processing 



t3+t4<2. 5msec 



t1=1 .25msec 
AIR DELAY 




t2=CHANNEL 
DEINTERLEAVING, 
DECODING & 
CONTROL PROCESSING 



1 Physical Layer 
Packet/one slot 



BB4 



1.25msec slot 



1 4= Detection & 
control processing 
t3+t4<2.5msec 



t1=1.25msec 
LAIR DELAY 




t2=CHANNEL 
DEINTERLEAVING, 
DECODING it 
CONTROL PROCESSING 



slotl 



slot2 



li 



Preamble N 



Pilot & data 



1 Physical Layer 
Packet/two slot 
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SHH ^51^2002-003 1094 




(57) g?2l g¥l 
S^S 1 

§£i3)is sags §14=21 ah — mmmm ^nim ah« 2|2|g 2h ii ?s§i nx\o\ 

&D\ AHS I-^iS ^^U Cfg AHhll^ MUSOII El-El- ^IXIffl, ¥251 SEI^IS §S 

i§ m^si if§£ gts(2 sss §ais ^cna ai^^^°s £xis a 

^sm at- a^a ^5 ^ira smoii cHej- m\ 4a^°^¥Ei g&oii 4^1 §£§§ a^sife 

&[0|AH, 

4.^1 a^a sifa saoii chsh *t!^2£¥6i 401 s^i a^a gas 11121 &;>i ah 
a s^s g 5!0iE om:>i 4-a ona:>i tasia uoui i^is sui^ 4asmfe ^&xHa£ 
;>i 9im qh fe^i stiis 4aa s^ss mast ^a oiia-ci m<M& ^che sm°i ah« s 
mm ^421 ahh m^ssi 421 a?i lhoiiah 2.^812 &d\ a^a =s sta §a°i Ss 
^ Ssgi ^§2? shfer aa. 



S?S 2 

«I1»0I| 2101 AH. 

4ao)i£Pi i^a ah a s^s asoHo^ si^ 3? s;>i a^a set g mms. 4aa § 
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fa Si ^2002-0031094 

si Ms\m smsej-s emsw k\s.mmms\ ^en ?£moi a$&8 si;= 

»B.. 
3 

an if oil sioiah, &3I ahm mmmsi a^g, 

gasi aa ¥£(qctos AhssKX vsamoj aiti ^§°s sn= &ui »b. 

4 

H3«oa sioiah, 

feOI 3^ 01 £1 ^SSHl. *?SS1 2E Jfi U|S| ^§ 3£i A1S8KH 2^1 2£8 4= 

Iti ^§2S Sliir 401 aa. 

S^S 5 

HI 1§WI 2101 AH , 

a^Slfe AHM §f§§ 401 §oH£! E£ 5!*e}§ ^ XHS^OI S^S AH" S^0| 5|L| 

01 & SXHolfer &3>l IHa^OI 2^E! A-m g^2| Vlil 3£I £3 8fCM =§2£ 31fe 

S^tJ 6 

HI5&0II SI 01 AH, ¥S21 SSS, 

2E 3! LH0IIAH AhgEIXI StS g gj°|2| £AH£ SSSfi ^§2£ Slfe &UI & 

a. 

3^8 7 

HI6&0II £10) AH. 

{sSgS 3£ ^ LHSI 2E ^£98101 Xlta^OI Q.=?B AH« i^ii ^ IHS^ 

01 fi^Slfe 3^ £31 AI21 »8 3E5 3^ «! LH°J 2EI S3 old IHa£0| fi^S AHM S 

^I§ ^§2£ 8H= &3| »H. 

3^8 8 

SI2S0II £{01 AH. 

401 gbl£ 4<M£IXI afS §a§S #31 ^flO|| OJEf 01 01 EH 5J4S liHt ^§2£ Sh 

fc #3| 

9 

HI8S0II &0UH, #31 3^011 ^DHS AHM S^°l 4=31- $<M0|| AHH S^°l 4=°J §4=bH0|H, g 

a£?i3h ssei- en dies a^sioi a^ss ^§°s 8i& #31 aa. 

10 

JBI9S0II S101AH, 

#31 a^Slfe AH" 8^01 231 01 & S#6H0t Sffe 3^ #21 Mg<& AHS g^S S^g S4= 01 2 Oil 

#31 AHH g^2| £j $01 StrtS ^<iJ£l2iC1fe <ytl 4>a3|fcr 3^ #31 a^oHOf S UD1XI AH" £ 

m°\ a^g iBSQ, am a^sHoi m s£i3H§§ss§ ^seife ah« a^n ?§°s 
shfe #31 aa. 
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\JWm ^\ ^2002-0031094 



BER 



R=1/6 with code 
combining 




R=1/6 Turbo 
codes 

R=1/3 with 2 packets 
combining 



3dB Gain 
cresed by o factor of 2 




Gain for 



code combining 



using R=l/6 



R=1/3 Turbo 
codes 



3dB Packet combining gain 
(averaging in AWGN) 



Eb/No(dB) 



Es of R-1/3 = Es of R-1/6 Es of R-1/3 = 2X Es of R-1/6 
HARQ Type ll/lll Non HARQ 
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}}H l=d] 1=2002-0031094 



201- 



U|5 



CONSTITUENT ENCODER 1 



nor— 




CONTROL 



-202 



203 

CON Sll TU EN T ENCODER 2 



nor— 
f nir— 




i 

204 H 



SUM 



*KH7| 



CONTROL 

I _ 1 



205 
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£&3 



1.25msec slot 



t4=Detection & 
control processing 



t3+t4<2.5msec 



t1=1. 25msec 
■AIR DELAY 




S=0.625msec 
+AIR DELAY 



t2=CHANNEL 
DEINTERLEAVING, 
DECODING & 
CONTROL PROCESSING 



1 Physical Layer 
Packet/one dot 



:&4 



1.25msec slot 



t4= Detection & 
control processing 
t3+t4<2.5msec 



t1= 1.25msec 
LAIR DELAY 




t2=CHANNEL 
DEINTERLEAVING, 
DECODING k 
CONTROL PROCESSING 



1 Physical Layer 
Packet/two slot 



slot! 



slot2 



li 



Preamble N 



Pilot & data 
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